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c/R SIRVENE 
WAY WIPERS 


Which seal is the best answer to your problem? C/R Engi- 
neers know. They’ve helped machine tool builders solve 


tough sealing problems—successfully —for years. 


C/R SHAFT SEALS deliver outstanding sealing perform- 
ance and service life on medium speed shafts, gear cases and 
drive mechanisms. They seal lubricants, exclude chips, cool- 


ants, abrasives—and require minimum radial and axial space. 


C/R END FACE SEALS are lapped to .000034 in. to pro- 
vide absolute lubricant retention and exclude chips, coolants 
and all foreign materials on high speed spindles, shafts and 
drives under the most critical service. Normally they operate 


throughout the entire life of the machine tool. 


C/R SIRVENE WAY WIPERS give maximum protection 


to sliding assemblies under long and continuous operation, 
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and will not lap or mark rails. Available in metal-cased, 
spring-loaded, and plain designs for flat, angular and 


circular ways. Contact your nearest C/R Sales Engineer. 


PERFECT 


Ou Seals 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


1301 Elston Avenue O!L SEAL 


DIVISION Chicago 22, illinois 


IN CANADA: MANUFACTURED AND DISTRIBUTED BY SUPER OIL SEAL MFG. CO., LTD., HAMILTON, ONTARIO 


EXPORT SALES: GEON INTERNATIONAL CORP., GREAT NECK, NEW YORK 








Other C/R products 
SiRVENE : (Synthetic rubber ) diaphragms, boots, gaskets and similar parts for critical operating conditions » Conpor: Controlled porosity 


mechanical leathe: packings and other sealing products +« Sirvis: Mechanical leather boots, gaskets, packings and related products. 














GEARS 


where performance means MOST 


shen in tara 
of typical Automotive Gear 
| components are: 


BULL GEAR AND 
JACK SHAFT 


FLYWHEEL 
RING GEAR 
MAIN DRIVE GEAR, 
PINION AND DIFFERENTIAL 
GEARS 
TRANSMISSION | | 


BELT PULLEY 





ab 


ss 


When gears are used to transmit power there’s 
no standard of comparison equal to on-the-job- 
performance. This is particularly true of farm 
machinery, where the dependability of geats is 
essential in maintaining the planting, cultivating 
and harvesting schedules. 

Automotive Gears are used in a wide variety 


FOR AUTOMOTIVE, FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS 


of the best-known, best-made farm machines. 


Their record is worth your inspection—no matter 
what your gear problem may be. This is partic- 
ularly true if you are considering a source with 
the experience, the engineering service, and the 
facilities to serve as your “gear department.” Just 
write or phone. 


GEAR-MAKERS TO LEADING MANUFACTURERS 


Automotive 


ESTABLISHED IN 1914 





(ear Works. inc. 


RICHMOND, INDIANA 





COPPER EXTRUDED SHAPE 
SAVES 
26% FOR TOCCO 


Here is a “fishtail” and the Revere Copper Shape from 
which it is made. The part is a terminal block ona high 
frequency transformer, used in induction heating ap- 
paratus made by the Tocco Division of the Ohio Crank- 
shaft Co., Cleveland, Ohio. Tocco is an important 
supplier of induction heating equipment to industry, 
which uses it for such diverse jobs as heat-treating and 
hardening, brazing, soldering, removal of gases from 
metal parts of vacuum tubes, vacuum casting, and heat- 
ing before forging, upsetting, or other hot working. 


The “fishtail’”’ formerly was machined from solid 
copper bar, and on a typical run, the total cost for a 
certain number of pieces was $35,000. Revere studied 
the part with Tocco, and suggested that a shape would 
save money, even though the plain bar cost 10 cents less 
per pound. Actual experience produced these figures:. 
total cost on the same number of fishtails, $25,700, 
a saving of $9,300, or 26.6%. 


If your shop is machining plain rod or bar, it might 
pay you to consider the advantages of extruded shapes. 
Revere produces them in copper and its alloys, and 
aluminum alloys. Many design details can be pre- 
formed for you, provided they are parallel to the axis of 
extrusion. Revere would be glad to collaborate with 
you and see if shapes cannot save you money. See the 
nearest Revere Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Chicago and Clinton, Ill.; Detroit, Mich; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N.Y. 
—Sales Offices in Principal Cities, Distributors Everywhere 
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OCTOBER 1955 Vol. 26 No. 10 The McGraw-Hill Magazine of Design Engineering 


Product Development Conference—A Case History. 


Department heads at Yale & Towne tell about the development program behind a 
line of industrial trucks recently introduced. 


Fluid Transmission in High Pressure Systems Walter Emst 
Amplification of JIC recommendations for use as a guide in the design of industrial 
hydraulic equipment. 


Product Designs. 


Turbocharged 286-hp diesel tractor; re-engineered face gine; electrically started 
40-hp outboard motor; hob head angularly adjustable for gear helix; pump with 
pulsation absorber; anti-reverse stop for vertical-shaft pump 


Large Ball Bearings Lloyd Jones 


Data on basic types, races and separators; effect of peed, number and size of balls 
capacity; selection of material and tolerances 


Gage Numbers versus Decimal Dimensions. I. V. Williams 


Simple, effective technique for the transition period in substituting preferred decimal 
dimensions for arbitrary gage numbers for raw materials. 


Simplifying Assemblies with Spring-Steel Fasteners. 


Sixteen typical examples of multiple-function fastener design 


Four-Bar Linkages as Function Generators. James C. Wolford 


Simple systematic method applicable when a given function must be generated pri 
cisely at one point and accurately over a limited range near the point 


Embrittlement in Copper-to-Aluminum Welds... C. L. Carlson and R. M. Leeds 
Design data on critical time-temperature conditions, based on impact tests 


How to Prevent Fatigue Failures | Josep! 


Practical non-metallurgical discussion of causes for ‘tiene design suggestions for 
increasing fatigue life of welded joints and bolted connections 


Designing by Proportion William Gova 


Series of ratios for strength and rigidity useful as a wei when developing larger 
or smaller units or assemblies based on a proven design 


Mercury Jet Switch siete William R. Davis 


Motor-driven jet samples 120 circuits at a rate of 7200 per se 


How to Set Up a Material Specification System. .. Joseph Gurski 


Basic content, use of national standards, numbering system and index, format and 


distribution, a check list and method of periodic review 


Pressure-Tight Connections Morris Brenner and Lawrence Kraus 
Sealed Panels Simplify Design and Installation. cena Bit J. I. Gifford 


Two applications where sealed electrical terminals simplified the design. 


Precision-Gear Design Charts anthro R. M. Gitlin 


For instrument and servo gearing of 64-pitch or finer. 


DEVELOPMENTS TO WATCH...5 COMING EVENTS SANS, SOUCI 
DESIGN PERSPECTIVES NEW COMPONENTS AND MATERIALS... .214 ENGINEERING ABSTRACTS .. 
CATALOGS AND BULLETINS NEW BOOKS 


READERS’ LETTERS 


Number of copies printed this issue 34,906 








Contacts BALANCED 


to Their Jo 





Cost Less... 
Perform Better 


Batancea design pays dividends in the electrical con- 
tacts you use in your product. Under-designing of 
contacts can detract from the performance of your 
product and lead to troublesome, costly maintenance. 
Over-designing makes your contacts cost too much for 
the job they must do... and subtracts from your profits. 


To engineer contacts to the specific requirements of 
your application, important environmental factors must 
be precisely weighed. Current and voltage to be inter- 
rupted...nature of the load circuit... anticipated 
life .. . number and frequency of make-and-break cycles 

. contact pressure and gap... ambient temperature 


and atmosphere . . . all demand careful consideration. 


To be sure of getting contacts that meet all these require- 
ments... at a cost that matches your application... 
bring your contact problems to Mallory. During more 


Serving Industry with These Products: 


Electromechanical — Resistors ¢ Switches © Television Tuners © Vibrators 
Electrochemical — Capacitors ¢ Rectifiers ¢ Mercury Batteries 
Metallurgical — Contacts ¢ Special Metals and Ceramics ¢ Welding Materials 











than thirty years of working with leading manufac- 
turers of varied types of equipment, Mallory has 
developed not only an unequalled line of contact mate- 
rials, but also a broad background of experience in 


contact design. 


Our engineers will be glad to investigate your problem 
...to recommend the most effective Mallory contact 
material. Perhaps one of the many Mallory standard 
designs will meet your requirements. If not, Mallory 
engineers are well qualified to develop a special contact 
for your purpose. You can probably make additional 
savings, too, by having Mallory fabricate complete 
contact assemblies in our integrated manufacturing 


department. 


Write today for a consultation with a Mallory engineer, 
and for a copy of our latest Contact Catalog. 


Expect more ...Get more from 
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THIS MONTH'S COVER 


Major problems faced and the design answers de- 
ry d for new Caterpillar D9 tractor with its 

86-hp turbocharged diese! engine are presented 
in a story starting on page 144. Power boosters 
for clutches and brakes, pushbutton starting, 
gears designed for infinite life, extensive use of 
filters, and new oil-type clutch, are important 
design features. 


THE STAFF 


Editor G. F. NORDENHOLT 
Assistant to the Editor JOSEPH KERR 
Managing Editor ROBERT W. CARSON 


Associate Editors 
RANDOLPH P. DOMINIC « E—. T. EBERSOL, JR. « 
RICHARD M. KOFF * JAMES R. McDERMOTT 


Assistant Editors ROBERT E. ABBOTT 
PAUL N. ANDERSON «+ NICHOLAS CHIRONIS 
JOHN KOLB «+ RICHARD A. LAWRENCE 
NORMA J. VAN NESS 


Editorial Assistant LILLIAN M. WITHAM 
Consulting Editor ROBERT E. BRUCKNER 
Washington GEORGE B. BRYANT, JR 


Publisher ALBERT HAUPTLI 


Advertising Sales Manager STANLEY J. ALLING 
Manager, Market Research HUGH BRITTON 
Reader Service Manager C. C. KANE 

Business Manager RUSSELL T. DOUGLAS 


Foreign News Bureau: LONDON « PARIS « 
BONN « RIO DE JANIERO * MEXICO CITY « 
TOKYO * BOMBAY 
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Published monthly, with an additional issue in Mid- 
October, by the McGraw-Hill Publishing Ex 
ecutive Editorial, Advertising and Subscription offices 
McGraw-Hill Sanene, 330 West 42nd St 
York 36, NWN. publcattc m office, 
Broadway, Rinna) 1, Y. Donald 
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Developments 





To Watch 


SUB-ZERO COLD WORKING OF STAINLESS STEEL 


. greatly increases the metal’s strength and will make it perform 
better at ordinary temperatures. Still principally in the laboratory 
stage, there is almost no practical shop experience to study to sec 
if such an operation (down to as low as -320 F) could be com 
mercially economical. What is known about it to date is this, 
according to the Committee of Stainless Steel Producers American 
Iron & Steel Institute: Like other metals, an 18-8 chromium 
nickel stainless steel, such as type 302, increases in tensile strength 
when it is chilled. In fact, it is nearly 24 times as strong at —320 I 
than it is at room temperature. 

What is not so well known is that when worked at sub-zero 
temperatures, stainless will attain a higher strength with less loss of 
ductility than if worked at room temperature. In tests, at a 
strength of about 95,000 psi, the elongation of annealed type 
302 stainless in 2 in. was something over 60 per cent. Cold 
working the material at room temperature to get a strength of 
] 70,000 psi reduced the ductility to a point where the elongation 
was 7 per cent. When the cold working was performed at -105 F, 
170,000 psi strength was attained with a ductility of 20 per cent 
elongation. By cold working to 170,000 psi at -320 F, the elonga 
tion was 25 per cent. 

Looking at it another way, by working stainless steels at sub-zero 
temperatures, they can be strengthened to a higher degree with 
the same amount of cold working as that needed at room tempera 
tures. Type 302, for example, has a tensile strength of about 
160,000 psi when cold worked to a 40 per cent reduction at room 
temperature. But when reduced the same amount at —320 F, it 
becomes a 250,000 psi material. At ordinary temperatures, the 
austenitic stainless steels with the lowest nickel to chromium 
ratio are the most easily work hardened. At sub-zero tempera 
tures, the same relationship holds truce. Of interest is that type 
302 (18-8 composition) worked at sub-zero temperatures greatly 
exceeds the room-temperature-worked performance of type 301 
(17-7 composition). For fabricators, cold rolled tempers, now 
available in several degrees of hardness, can be formed more suc 
cessfully at sub-zero temperatures. When warmed up to room 
temperatures and fabricated, the steels keep the qualities gained 
while being worked cold. 

Stainless steel as a structural material with a tensile strength of 
150,000 psi is used principally in the transportation field. If sub 
zero cold working could be developed, designers would have a 
material of 250,000 psi with which to work. Thinner materials 
could be used. But the main problem is to develop an economical 
technique to get the metal to the cold working machine in a chilled 
condition. The stock to be processed can be refrigerated in a 
liquid bath. Dry ice in liquids like alcohol, chloroform and carbon 
tetrachloride will drop the temperature to -100 F; liquid nitrogen 
will take it down to —320 F. 

(continued on page 7 





PLEASE, TELL US 


The other day, one of our representa- 
tive’s salesmen, who had been picking 
up a lot of new air valve business, took 
the division manager out to show him 
how. He stopped in front of a likely 
looking plant, stuck his head out of the 
car and...listened! Sure enuff, thru 
the rest of the noises you could hear 
the hiss of air escaping. They went in 
and, you guessed it, a dud; no air 
valves in that plant. After two more 
such failures, the guy was ready to 
have his ears and head examined. A 
friendly passer-by restored his confi- 
dence by pointing out that his left rear 
tire was getting low. 


HISSSS S355, 








Moral: If your interest in our ads is 
slowly leaking away because we are 
leaving out what you are most inter- 
ested in, will you take half a minute 
and set us straight? Please, check only 
items you consider important when 
you want to read about air valves, and 
add your own comments. 


] pressure range 
| pipe sizes 
] porting arrangement 
] mounting arrangement 
[) leakage 
] method of operation 
] throttling 
[}] materials 
[} dimensions of the valves 
] handle load 
rate of flow 
[}) typical installations 
] user experience stories 


] service data 


remarks___ 








I specify, order or requisition air valves 
for use in our plant () for use on equip- 
ment we manufacture (] for pressures 
under 250 P.S.1I. —[ under 2000 P.S.I. 0 
under 4000 P.S.I. 2) over 4000 P.S.I. 2 


Name Title 





Company 





Address___ 





City Zone State 





To get more useful information, let us 
know what you want in your valves. 
Our future ads will tell you how this 
vote came out. Clip out this tally sheet 
and send it to Barksdale Valves, 5125 
Alcoa Ave., Los Angeles 58, Califor- 
nia, and we will forward you imme- 
diately our air valve catalog. 


6 


SHEA 


LONG SERVICE 


LOW MAINTENANCE 
EASY THROTTLING 


RUST FREE MATERIALS 


SEAL AIR VALVES 


A review of the patented “Shear-Seal” principle reveals the 
secret of its success. The sealing surface of the self align- 
ing tubular seal and the mating surface of the rotor are in 
constant intimate contact. Flow is through the seals, neve. 
across sealing surfaces. Actually, their sealing quality 
improves with use, as a result of the lapping action of each 
valve operation. These characteristic design features of 
long lived, service-free operation are borne out by users’ 
experience, particularly in the control of unlubricated air 
or other dry gases. 

The excellent throttling possible with these valves is again 
a direct result of the “Shear-Seal” design. As there is no 
spool or poppet to buck the force of flow, the handle moves 
with equal ease whether you open the valve a little or a lot. 


Corrosion is banned from Barksdale air valves and with it 
the resultant binding and galling; only rust free materials 
are used, such as stainless steel, bronze, aluminum, etc. 


If all that sounds expensive, it is not; the 4” valve for 250 
P.S.I. service retails for $18.50, less O.E.M. and quantity 


discounts. 


250 P.S.l. SERIES 
Manually and foot operated 4-way valves. Available with 
spring return to center, to reverse or without spring return. 
Port sizes 4” and %” N.P.T. 


_. Za 


2000 P.S.I. SERIES 
Manually operated 4-way valves with open center or closed 
center flow pattern. Available in standard porting from 
%” to 1%” N.P.T. or equivalent sizes of manifold porting. 
Manually operated manipulator valves with normally open 
or normally closed center, in standard porting from 4” to 
1” N.P.T. 
Manually operated shut-off valves in standard porting from 
%” tol” N.P.T. 


4000 P.S.I. SERIES 
Manually operated 4-way valves in standard porting from 
%” to 1%” N.P.T. and manifold porting equivalent to 4” 
only. 


Manually operated shut-off valves in standard porting from 
%” through 1%” N.P.T. 


The complete range of air valves is fully catalogued in 
bulletin A-5. 


BARKSDALE VALVES 


5125 ALCOA AVENUE, LOS ANGELES 58, CALIFORNIA 
Branches and representatives in all major trading areas. 
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Developments to Watch 


A HYDRAULIC MOTOR . 


.a piston type accumulator, an engine driven pump, a reservoir, and a manual 
pump comprise the Hydrostarter, General Motors Corp.’s new hydraulic starting 
system for diesel engines. No outside source of energy is needed. After the 
accumulator has been loaded and sealed with an inert gas, an engine-driven pump 
maintains pressure, and the manual pump permits emergency recharging. The 
starter was designed to operate in remote installations, and can eliminate the need 
for heavy duty electrical systems. Static torque is 80 ft-lb. at 3000 psi working 
pressure. ‘The starter can be coupled to almost all diesel engines up to 300 hp 


THERE IS NO INSIDE WELD BEAD ON TUBING ... 


. as a result of a new welding process recently patented by the Trent ‘Tube Co., 
East Troy, Wis., a subsidiary of Crucible Steel Co. of America. Other improve 
ments are: better physical properties, corrosion resistance, and appearance. ‘The 
process uses the inert-gas shielded arc process, with the arc struck between a 
non-consumable tungsten electrode. ‘The weld is a fusion of the butted edg¢ 
of the strip. The only change involved is that the rolls of the continuous mill 
are inverted, and the formed tubing welded from the underside, with gravity 
eliminating the weld bead on the I.D. The new tubing is said to have bette: 
mechanical properties, improving cold working or drawing, and fabrication 
Corrosion resistance is better because the absence of valleys or grooves leaves no 
place for solids to deposit. 


CREEP OF HIGH-PURITY NICKEL . 


. has been studied by the National Bureau of Standards as part of a long-range 
research program in this field. Tests of annealed specimens were made under 
constant load at 300, 700, 900, and 1200 F. The results should be of interest 
because of the relatively low temperature at which creep takes place in nickel, and 
the current wide use of nickel alloys in jet engines, and other high temperature 
applications. At 300 F the nickel had a high resistance to creep at all stresses up 
to 45,000 psi. But with a further increase in stress of only 500 psi, the secondary 
creep rate increased by a factor of 100,000. Strain aging was particularly 
prominent at 300 F. This was shown in an increased creep life of specimens loaded 
slowly to stresses in excess of the tensile strength (46,400 psi) at this temperature 
Cracks of microscopic dimensions were not found to be the cause of the third 
stage of creep (an increasing rate ending in fracture). 


THE SALARY OF A PROFESSIONAL ENGINEER .... 


. increased most between 1952 and 1954 for engineers at the lower end of the 
income scale, according to a recent report published by the National Society of 
Professional Engineers. This is based on a survey of over 14,000 professional 
engineers. For the engineer in the lower quarter (about $6,900), his income 
increased 9 per cent over the past three years; for the engineer in the upper 
quarter (about $11,500), his income increased 6.6 per cent. Executive-Administra- 
tive work, - design were chief occupations of the engineers in the survey. 
About 4 and 4 respectively, reported this as their principal work areas. The 
average annual ‘hey of the Chemical Engineer ($9,730) was $1,000 better than 
that of a Mechanical Engineer, and $1,200 better than that of the Electrical 
Engineer. Civil was the lowest with $7,880. (Continued on page 9) 
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How Farval lubrication 


makes a turbine behave! cans. 


HIS hydraulic turbine had costly mainte- 

nance problems. Every few months, 6 to 
8 expensive bearings had to be replaced. Old- 
fashioned grease gunning just couldn't keep 
lubricant in bearings. Repairs interfered with 
electric power production. 


Farval Lubrication Engineers were called in. A 
Farval System of Centralized Lubrication ex- 
actly suited to the turbine’s needs was recom- 
mended. Result—lubrication troubles ended. 
Downtime was eliminated. Now, even bear- 
ings under water keep working properly. 
Farval works as the turbine operates—no time 
out for lubrication. Manpower is saved, be- 
cause Farval is wholly automatic. Important 
money is saved. In 14 years, the manager re- 
ports thousands saved in bearings and lubri- 
cant. These savings led to Farval Systems on 9 
other turbines. 


Farval saves in many industries 


This is a typical example of the economies 
Farval brings to industrial equipment. Farval 
is a simple, dependable system that lubricates 
quickly, without shutdown, from one central 
pumping station. Oil or grease is delivered 
unfailingly, to each bearing served, in the exact 
amount when required. And, Farval Centralized 
Lubrication Systems, manual or automatic, 
can be installed on new or old equipment. 


Free Bulletin tells you all 


Find out how Farval can save for you and pay 
for itself in quick order. Write for helpful 
technical advice and ask for Bulletin 26. The 
Farval Corporation, 3279 East 80th Street, 
Cleveland 4, Ohio. 


"Affiliate of The Cleveland Worm & Gear Company, Indus- 
trial Worm Gearing. In Canada: Peacock Brothers Limited. 


ARAL 


tt 


Studies in 
Centralized 
Lubrication 
No. 171 


KEYS TO ADEQUATE LUBRICATION — Wherever you see the 
sign of Farval—the familiar valve manifolds, dual lubricant lines and 
central pumping station— you know a machine is being properly 
lubricated. Farval manually operated and ayvtomatic systems protect 
millions of industrial bearings. 
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Developments to Watch 


A NEW GROUP OF TITANIUM ALLOYS .... 


. has been developed by the metallurgical department of the Royal Aircraft 
Establishment, Farnborough, England, and were shown there recently at the 
Golden Jubilee Exhibition. These are destined for use as skin and structure 

components in supersonic aircraft. One alloy is titanium-vanadium, and another 
titanium-molybdenum, with the percentage of alloying elements being up to 
16 per cent. These metals show very high strength at 750 F, regarded as the 
skin temperature of higher mach numbers. Tensile strength is 194,000 psi. 


CONTINUOUS MOLDING PROCESS FOR RUBBER . 


. offering, theoretically, rubber in unlimited lengths, also is reported to 
be more accurate than the extrusion process in the production of rubber parts. 
In addition, the new molded rubber can use softer stock which is easier to 
compress. Its developers, the U. S$. Rubber Co., say that the rubber can be 
cut to the exact length, climinating scrap, and reducing the cost of the 
spliced part. Also under production are forms for concrete slabs and engine 
mountings, seals for double windows, and windshield wiper tubing. 


A VOLUME METER FOR LARGE TANKS .... 


. will measure surface level movements of 0.02 millimeter, Designed for the 
Swedish subsidiary of the Vacuum Oil Co., the meter operates by transmitting 
oil pressure to a mercury manometer in a transparent pipe, which is enclosed in a 
heat insulating material. Through a section in the insulation, the mercury column 
is read with a microscope. Unless temperature variations are rapid in such large 
volumes, error is below 1/20,000 of the total liquid pressure measured. 


A TEST PROGRAM ON SHEET TITANIUM ALLOY . . 


. has been planned by the Department of Defense Steering group on Titanium 
Research and Dey elopment. The sheet will be rolled commercially, and first tested 
to develop complete engineering data before being made available to airframe and 
engine manufacturers for fabrication studies. Battelle Institute will start a 
study of the delayed cracking common to parts made from the 8 per cent 
manganese alloy sheet. Others in the program are: Rem Cru Titanium, Inc.; 
Mallory-Sharon Titanium Corp.; Republic Steel Corp.; and Titanium Metals 
Corporation. 


AND IN ADDITION . 


. The Air Force is now test flying the first jet-powered vertical take-off plane; 
designer is Ryan Aeronautical Co. . . . . Estimates are that 30 per cent of country’s 
brass mill capacity was knocked out by the recent floods in New England. . 
Increased foreign sales is responsible for Western Europe’s great increase in 
motor vehicle production; these countries now manufacture almost three-fourths 
of all vehicles exported to world markets, while the U. S. accounts for about 
one-fourth; before the war the U.S. share was 50 per cent. . . . An actute selenium 
shortage, caused by the recent copper strikes, has forced the shut-down of several 
selenium rectifier manufacturers; all users are urged to return discarded rectifiers 
to the manufacturers for the reclamation of the high-purity selenium. .. . .The 
Riegel Paper Corp., 260 Madison Ave., N. Y. 16, N. Y., wants to know who can 
use its latest development—a paper that is extremely resistant to the passage of oil, 
water, and other liquids, but which will transmit air freely. 
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Stainless castings show up to 190,000 


Psi strength after 875 F hardening treatment 


Foundries report ultimate tensile strength as high 
as 190,000 psi in investment castings of Armco 
17-4 PH Stainless Steel. This precipitation-hard- 
ening grade is easy to cast. It fills thin sections 
and details nicely, surface finish is good and 
tolerances small. 


READILY MACHINABLE Armco 17-4 PH investment cast- 
ings machine readily to an excellent surface finish. 
The subsequent 1-hour hardening treatment at 875 
degrees F will not distort the part nor damage the 
surface. It causes only a slight discoloration. 

NUMEROUS SUPPLIERS Armco does not make castings. 
If you are interested in high-strength, low-tem- 


perature hardening castings with high corrosion 
resistance, just fill out the coupon. We’ll send you 
a list of suppliers of investment castings and other 
types made of Armco 17-4 PH Stainless Steel. 


Armco Steel Corporation 1345 Curtis Street, Middletown, Ohio 
Send me a list of producers of castings of Armco 17-4 PH Stain- 
less Steel. 


Nome: 





Firm: 





Street 








anes STEEL CORPORATION 1345 CURTIS STREET, MIDDLETOWN, OHIO 


SPECIAL STEELS 


SHEFFIELD STEEL DIVISION * ARMCO DRAINAGE & METAL PRODUCTS, INC. *© ARMCO INTERNATIONAL CORPORATION 
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/ TYPE § 


for steam or asy irons 


with multiple heots 


TYPE SA 


vtomatic percolofors 


THERMOSTATS | 


quick acting 


nap acting 


aht 


+} 
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to whet a designer’s imagination... 


Allama eliil l-tilib ame eelileliilelst Mme lsl-tele Mme elt Ma-ME oleclolelolh maa-le]s)eleell tlile ME el ‘ . 
product. Or designing a new one. Either way, with Stemco thermostats 


on the job there's every chance you ll improve performance .\. 


oliaom olgeleltlailelsmil-t-relel@ alt) lower costs : : 
No other line of bimetal thermostats h@s as many different styles 
pr tion. So if you want close control, compactness, light weight — . 
f them all in Stemco thermostats. Combined with Stevens 
tion engineering service, you profit from important savings of being 
¢ My eleelelti a! 


on line Stemco thermostat for your special needs 
experience and enthusiasm against an hour of your time 


representative on the double 


rvceenerfincturrinnge COTMPANN, inc. 
Miaristielad, Olhie 


aa 





The New Jersey Zinc Company, 160 Front Street, New York 38, N. Y. 


WHY ZINC RATES FIRST IN DIE CASTING e NUMBER 5 OF A SERIES 


























The brand-new Schick “25” electric shaver, com- 
memorating Schick’s Silver Jubilee, not only is 
claimed to be a completely new concept in electric 
shaving, but demonstrates the outstanding results 
of the latest techniques in precision product engi- 
neering. The “business end” of the palm-sized new 
“25” is composed essentially of the four ZINC die 
castings illustrated above. When chro- 
mium plated, these metal components 
contrast beautifully with the gleaming 
white plastic housing. 

The ZINC die castings are shown 
as they are received by Schick from 
the die caster. Not only are all assem- 
bly elements accurately cast, but the 
design. details (note the raised trade 
mark and the recessed lettering on the 

















eannaeiimettemedenameemes 


























as demanded by SCHI CK 


INCORPORATED 


nameplate) are sharply defined. No machining is 
required and, since the castings are ZINC, stand- 
ard plating procedures are used. The right and left 
hand “whisk-its” (which snap open for easy clean- 
ing) and the shearing head divider are bright 
chrome. The nameplate is finished in a soft silvery 
satin with the recessed lettering painted black to 
provide quick product identification. 
Appearance is just one of many 
considerations which dictate the 
choice of ZINC die castings in prod- 
uct engineering. Send for our bro- 
chure and contact any commercial 
die caster for the answers to your 
particular production problems. 


send 
tor 
yor" 
copy 


FOR DIE CASTING ALLOYS 








The Research was done, the Alloys were developed, and most Die Castings are based on 


HORSE HEAD SPECIAL (unwa'c.%,) ZINC. 
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These LINK-BELT Roller Chain EXTRAS 
put more life into your machines 


LOCK-TYPE BUSHINGS (applied on a 
range of sizes) end a common cause 
of stiff chain. 


PRE-STRESSING of multiple width 
chain provides uniform load distri- 
bution. 


SHOT-PEENED ROLLERS have greater 
fatigue life, added ability to with- 
stand impact. 


manufacture, Link-Belt 
takes extra care to build extra 
life into Precision Steel Roller 
Chain. Shown above are three 
of these added refinements. . . 
and there are many others which 
contribute to better performance 
and longer life for your machines. 
You can choose from a wide 
range of Link-Belt roller chains 
and sprockets. In addition, Link- 


gf joxcomerneee every stage of 





Belt’s complete line includes 
silent chain drives . . . and all 
sizes and types of cast, combina- 
tion, forged and fabricated steel 
chain. 

Data Book 2457 will aid you 
in selecting and ordering roller 
chain. Get your copy from the 
nearest Link-Belt office now. 
And remember to see Link-Belt 
for all your drive and conveying 
chain needs. 








ae te 


Ingersoll-Rand uses Link-Belt Precision 
Steel Roller Chain for positive drill feed 
on their Quarrymaster primary blast- 


hole drill. 


LINK 


CHAINS and SPROCKETS 


LINK-BELT COMPANY: Executive Offices, 307 N. 
Michigan Ave., Chicago 1. To Serve Industry 
There Are Link-Belt Plants, Sales Offices, Stock 
Carrying Factory Branch Stores and Distributors 
in All Principal Cities. Export Office, New York 
7; Canada, Scarboro (Toronto 13); Australia, 
Marrickville, N.S.W.; South Africa, Springs 
Representatives Throughout the World. 
13,720 





No one chain serves every purpose ... get the RIGHT one from Link-Belt’s complete line 


ae 3 Oy ae | I 


Silent Chain 
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LXS Steel Chain 


Detachable Stee! Link-Bel: 


$-815 Flat-Top Chain Cast and Cut-Tooth Sprockets 
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ALLENPOINT SET SCREWS 
Proved 5 Ways Better 


BY 
INDEPENDENT 
LABORATORY 

TESTS 


Tested by a prominent independent laboratory against 
standard cup point and serrated point set screws, Allenpoint socket screws 
topped them all. In every test — carefully set up to simulate actual installations 
— Allenpoints outperformed and outlasted competing set screws. 


BETTER Cup Point Pattern 


Allenpoints make the all-important full circle pattern 
when tightened up to ordinary pressure — the nor- 
mal force exerted to tighten a socket screw by hand. 


BETTER Resistance to Rotation 


Deep driven Allenpoints hold longer under increas- 
ing torsional strain than any other set screw tested. 


BETTER Cup Point Depth 


The deeper they drive the tighter they hold. 
Allenpoints — again at average wrenching pressure — 
penetrate smoothly and deeply with no gouging, no 
cutting action. 


MANUFACTURING COMPANY 
Hartford 2, Connecticut, U.S.A. 


BETTER Resistance to Longitudinal Thrust 


Tighten an Allenpoint held collar to a shaft with a 
wrenching pressure of only 150 inch pounds. It will 
take 1200 lbs. of longitudinal thrust to start that col- 
lar along the shaft. No pipe extension, no twisted 
wrenches to get effective tightening pressure. 
Allenpoints hold tightly at average hand wrenching 
pressure. 


BETTER at Withstanding Vibration 


Long after other set screws loosen their grip, 
Allenpoints hold firm under repeated vibration. 


Write our Advertising Department for a detailed, 
technical brochure on these comparative tests. It’s got 
the facts on the Allenpoint story. 
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flexible connectors 
like these may 
solve your problem... 


lf not, we'll design a “special” at no extra cost 


What’s vour connector problem? 
Vibration? Movement? Misalign 


mentr Cramped space? Want help 


6 
o”* 


solving it? Tell us what material you 
have to convey, temperatures and 
pressures involved, kind of end fit- 


tings you need, and the special condi- 


s 
s 
* 
4 
2 
> 
a 
a 
a 
* 
— 
a 
> 
: 
: 
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tions which will affect service. Our 
engineers will be glad to work with 
you. The American Brass Company, 
American Metal Hose Branch, Water 
bury 20, Conn. In Canada: The 
Canadian Fairbanks-Morse Co., Ltd 


at aemever CONNECTOp. Must move 


AMERICAN 


flexible metal hose and tubing 


an ANACON DA product 


FREE CATALOG 16 pages of data on the com- 
plete line of American Flexible Metal Hose and Tub- 
ing, including fittings. Mail coupon to The American 
Brass Company American Metal Hose Branch 
Waterbury 20, Conn 


PEAR cocccecccccess 
COMPANY 
STREET 


CITY. ccccccccccccccccscccses .. STATE 
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Look for 
@e2 


wheels that are practically wear-proof! 


note DAT AST] [ee nsserrein tna 


Kralastic rubber-resin—proved so outstanding in water meter 
covers, underground pipe, and in hundreds of other tough appli- 
cations—now gives wheels wonderful new selling properties! 





A leading lawn-mower wheel manufacturer found Kralastic 
wheels far superior to conventional steel or aluminum wheels. 
And dozens of end product manufacturers are already begin- 
ning to incorporate them in their products. 

Look at the advantages Kralastic wheels offer and you'll see 

by J 

lighter than aluminum! 

smooth, quiet running — never need oil! 

can’t rust, rot, or corrode! 


abrasion resistant! 
non-warping, resistant to weather and most chemicals! 
thoroughly, permanently colored! 


u 
- 
e 
@ will bounce ten feet high from concrete — unharmed! 
» 
© 
© 
e 


quickly injection molded — relatively inexpensive! 


Look for Kralastic in the products you buy and sell—in 
wheels, drawer slides, pulleys—wherever toughness and lack of 
friction are important. Feature the advantages Kralastic offers. 
It will help you sell the complete product. 


And if you’re a manufacturer, see what Kralastic® can mean 
to you. Write us today. 


Naugatuck Chemical 


Division of United States Rubber Company 
Naugatuck, Connecticut 


BRANCHES: Akron « Boston « Charlotte « Chicago « LosAngeles « Memphis « NewYork « Philadelphia e IN CANADA: Naugatuck Chemicals, Elmira, Ontario 
Rubber Chemicals * Synthetic Rubber + Plastics * Agricultural Chemicals * Reclaimed Rubber * Latices * Cable Address: Rubexport, N. Y. 
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Everyone Can Count on 


VEEDER-ROOT 


In figuring out new systems of automatic electrical control, Veeder-Root 
Countrol can supply vital connecting links. For instance, this Predetermin- 
ing Counter can be hooked into such a system to light a light, ring a bell, 
or actuate a mechanism to stop a machine or process at any pre-set point. 
And there are many other Veeder-Root Counters that can serve as ‘‘ count- 
ponents” in almost any way desired. Or special counters can be designed 
for specific applications. Engineers in any industry, now engaged in working 
out automatic control systems, can count on Veeder-Root engineers to 
work with them on any problem where reliable facts-in-figures are needed. 
VEEDER-ROOT INCORPORATED + Hartford 2, Connecticut 


New Vary-Tally Multiple-Unit Reset 
Counter comes in any combination up 


Chicago 6, ill. « New York 19, N. Y. « Greenville, S. C. « Montreal 2, Canada eS See ee, oe A. wide 
Dundee, Scotland + Offices and Agents in Principal Cities 


SZ ® “The Name That Counts” 
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Mechanical t 
‘ ! , 

Where moderate speed range is re- t 

quired and where machine may be 

stopped to make speed changes. 

Horsepower range—14 to 300. 

Speed adjustment range—9 to 28 

percent. Two Vari-Pitch sheaves 

used together double range of ad- 

justment. Vari-Pitch 


Combination Squirrel-cage stationary 


' starter motor control drive 
— 





Where infrequent change of speed 
in low horsepower drives is required 
and machine may be stopped for 
speed adjustment. Especially suit- 
able for fan drives, stokers, small 
pumps and tools. Horsepower range 
—fractional to 4 hp. Speed adjust- 
ment range—18 to 50 percent. Use 
of two adjustable sheaves doubles 
reed ¢ stme ange. . 
speed adjustment range Acretetelns Squirrel -cage 
starter motor 


Electrical 


Where stepped speed control is 
satisfactory. Available with stepless 
control in larger sizes by using liquid 
rheostat. Speed is varied by means 
of control on secondary windings 
ot motor. Horsepower range—5 hp 
and up. Speed adjustment range— 
50 percent of synchronous speed to 
full load speed. 


Wound -rofor Wound-rotor 
motor control motor V-belt drive 





Electrical 


Where a few definite speeds are re- 
quired. Up to four speeds available 
from one motor. Motor is built on 
standard squirrel-cage frame with 
special windings and control. Fur- 
nished for variable torque, constant 
torque and constant horsepower. 
1. . an v4 
Horse power range a hp up. Multi-speed 
Texrope and Vari-Pitch are Allis-Chalmers trademarks. Multi-speed squirrel -cage 
motor starter motor 


| 


Write for Engineering Literature 
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Mechanical 


Where speed must be changed while 

machine is in motion. Particularly 

good for machines requiring fine ad- 

justment while operating. Double 

range of adjustment may be ob- 

tained by using two Vari-Pitch 

sheaves. Horsepower range—1% 

to 600. Speed adjustment range— = S 

9 to 28 percent with one Vari-Pitch | Vari-Pitch 

sheave, : : 
Reduced voltage Squirrel -cage motion control 


starter motor drive 





Where very wide range speed con- 
trol is required or where enclosed 
unit is desired. May be manually 
or remotely controlled. Motor may 
be mounted on speed changer hous- 
ing for compact installation. Horse- 
power range—1% to 75. Speed ad- 
justment range—3% to 1. 





Across-the-line Squirrel-cage Vari-Pitch speed 
starter motor changer 


COMPLETE DRIVES 
from One Reliable Source 


Electrical 


Where great versatility is required. 
Speed may be varied by various 
types of control, either stepped or 
stepless. For both constant and 
variable torque loads. Horsepower 
range—% hp up. Speed adjustment 
range—zero to maximum speed. 
Maximum speed in smaller sizes, 
3500 rpm. 


Direct current Direct current 
control motor V-belt drive 





Combination 


Where extremely wide range is re- 
quired, a combination drive adds 
the speed control range of the motor 
to that of the Vari-Pitch drive. 
Hundreds of combinations of any of 
the above units can be worked out 
to fit the requirements of a par- 
ticular design. Vari-Pitch 
Wound - rotor Wound - rotor motion control 


motor control motor drive 


— 


] 
a4s23. 


Milwaukee 1, Wisconsin | 
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How shell castings * ArmaSteel 
SN NEALE i ita SO 


compressor head casting for an air conditioning unit produced by 
ndry Division is a good example of the improvements and savings 
sized when ArmaSteel and shell castings are combined. This part is s 

gh chamber pressures and must be free of vapor leaks. ArmaStee! ha 

physical properties for this job including good machinability 


<2 ae ee ripe aay +2 Gees 
The shell casting process supplies clean, sand-free casting surfaces and greater 
a nensional uniformity W hich eliminates costly machining in the hamber, on 


the O.D. and profile milling on the contour. Thus, by using the shell casting 
process together with ArmaSteel in this part, material is saved, machining is 


saved, scrap losses are reduced 80%, and... due to ArmaSteel’s high physical 
properties ... a greatly improved product results. 
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= savings for you 


Here are two more parts improved by shell casting. The 
Crankshaft Sprocket was formerly machined from bar 
stock on automatic screw machines. By the use of shell 
a Me 
machining were saved and o product with greater per- 
formance resulted: 


Rocker Arms are a typical example where the uniformity 
of shell castings has made the part more adaptable to 
automatic machining. Preliminary grinding on pad ends 
has been eliminated, leaving only a finish grind. Center 
hole is cast with a minimum of finish stock eliminating a 
preliminary drilling operation. 


In SHELL CASTING the mold is f 


har 


rmed by a thin shell 
This shell has 


1 bonded by a thermo-setting plastic 


f 


a 


1 sm th surface as urate as the pattern itself. Shel! 


ting has man 


Greater uniformity 
Closer tolerances . . . reduced finish allowances 


Greater accuracy which makes intricate designs 
possible 


Improved casting surfaces 
Freedom from residual sand 


Less excess metal resulting in lower freight 
charges 


Longer tool life 


b 


ARMASTEEL is an arrested malleable iron of pearl 


n nod 


rial that ha 


Uniform structure 
Good machinability 
Excellent bearing properties 


Good wear resistance under heavy loads at high 
speeds 

Long fatigue life, high yield strength, maximum 
rigidity 

Good damping capacity 

Adaptability to selective hardening 


For further information about shell or sand castings, ArmaSteel, malleable iron 


castings, write for descriptive literature . . . or request personal help from our experienced 


engineers, without obligation. 


GENERAL MOTORS CORPORATION ‘° 
SAGINAW, MICHIGAN « DEPT. 10 
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Two-year-old test driver 
reporis on Nylok Nuis 





“Ever watch a two-year-old like me in action? I'll give any piece of equip- 
ment a good shakedown and testing. Did it recently on my new Taylor-Tot. 
Figured it would be a cinch to shake it apart in nothing flat. But I’d never 
come up against ‘Nylok’ Nuts before. I gave it the full treatment—bumps, 
bounces, jars and jolts. The ‘Nylok’ Nuts held tight. Now I know why 


‘Nylok’ Nuts mean positive locking.” 


The Frank F. Taylor Company had a young 
fellow like this in mind when it designed and 
engineered the Taylor-Tot. At several critical 
points Republic “Nylok” Nuts are used to assure 
positive locking even under severe shock, vibra- 
tion and tension. 

Republic “Nylok” Nuts lock whether seated 
or not. This means painted surfaces and soft 
metals are protected because ‘““Nylok” Nuts do 
not have to be pulled up tight. Positive locking 
is assured in any position wherever you stop 
wrenching. Yet they can be backed off easily for 
maintenance or inspection of parts. And then 
can be re-used. 





Republic “Nylok” Nuts are used on rear wheels to assure positive locking 
and for ease of assembly. One-piece, cold-forged nut goes on fast from 
either end. There is no fumbling to find the right side. No special 
tools are needed for assembly. 


REPUBLIC STEEL 
Worltls Wider. Range % Sludlard, Steels avd, Sk, Pruoliig 





They go on easily, too, because either end is 
up. No special tools, lubricants or techniques are 
needed. Use them manually for piece-work. Or 
feed them automatically at full production speeds 


Think how Republic “Nylok” Nuts might be 
applied to your product or equipment. Why not 
make an actual test? Write us for a sample nut 
indicating size required. Available in Finished 
Series tapped 4” thru 1”, Finished Thick Series 
tapped 4” thru 12”, and Heavy Series tapped 
4” thru 1”. 

“Nylok” Nuts are but one of more than 28,000 
regular types and sizes of high-quality fasteners 
made by Republic’s Bolt and Nut Division. 


Positive adjustment of spring compression on the Taylor-Tot’s 
shock absorbers is accomplished with Republic ‘““Nylok’ Nuts. 
A nylon plug in one face forces the nut tight against the oppo- 
site threads of the stud as the nut is turned on. 
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MANY BUDDING YOUNG 

TEST DRIVERS toke their first ' ‘ : REPUBLIC STEEL CORPORATION 
sides in bassinets made of ; 3150 East 45th Street * Cleveland 27, Ohio 

Republic ENDURO Stainless : [] Please send a sample “Nylok” Nut 

Steel. Use of ENDURO in their <— * Size 

construction gives these 2 ~~ [] Please send more information on ENDURO® 
wheeled bassinets their at- Stainless Steel 
tractive appearance. Provides 

adequate strength without / FOOD nce 
excess weight. Makes them 

easy to clean and keep clean. Company —— 
Assures long life with mini- 

mum maintenance. It will pay Address 

you to find out more about 

ENDURO for your product. 

Mail the coupon. 
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| Jack & Heintz customizes motor 


HERE WAS THE NEED 


The Toledo Scale Company, 
Toledo, Ohio, a leading manufac- 
turer of modern food store and 
kitchen machines, needed a spe- 
cial motor to power its new bench- 
type potato peeler. 


Space limitations made shape 
and mounting arrangements of 
prime importance. The motor had 
to operate vertically, shaft up, 
driving the abrasive disc through 
a belt reduction. Tailored torque 
characteristics were needed to 
smoothly and quickly acceler- 
ate the unbalanced loads of 
irregularly shaped potatoes. 

Environmental problems, too, 
had to be solved. The motor, 
enclosed in the base, had to 
provide trouble-free service in 
the humidity and heat of a com- 
mercial kitchen. To solve these 
problems, Toledo Scale turned to 
Jack & Heintz. 
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for new ToLEDoO Potato Peeler! 


Space, load, environmental conditions overcome 


with special, rugged Jack & Heintz motor... 


Peeling 15 pounds of potatoes in less than Jack & Heintz provided a Customized 
75 seconds using only 14 hp requires an elec- motor to answer this specific need. Incorpo- 
tric motor of unique capabilities. ..especially rating many unusual features, it assures 
when it must operate within restricted Toledo Scale’s customers efficient, smooth- 
mounting and cooling conditions. running power with minimum servicing. 


1) Special winding design brings motor to full rpm 
quickly and smoothly, delivers torque re- 
quired to compensate for heavy starting loads, 


Special end bell machining permits direct 
mount on housing, eliminating need for brack- 
et assemblies or other costly connecting or 
reinforcing elements. 


Special capacitor location insures clearance at 
sides of machine. Lead outlet positioned for 
convenient customer hookups, 


Close-coupled drive keeps load point of motor 
near bearings for longer life, greater efficiency, 


Special insulating materials provide trouble- 
free operation under high heat and moisture 
conditions, 





@eeeeeec eee eeeeeeee ee eee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


DESIGN YOUR PRODUCT TO DO A JOB... 
2 
not lo fil a moire 
Avoid compromising your product design by taking advantage of an engi- 
neering philosophy that will answer your special motor needs. Design your 


product to do a job... not to fit a motor! Write Jack & Heintz, Inc., 17627 
Broadway, Cleveland 1, Ohio. 


© 1965 by Jack & Heints, ine 
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The Nu-Jett Pencil-type Grinder operates at 100,000 rpm. It 
grinds, deburrs, cuts, etches, polishes, engraves. Has only one 
moving part—the lightweight aluminum rotor, which floats on a 
cushion of air. Grinder unit weighs only 534 ounces. The Nu-Jett 
Filter and Oiler unit, also made of Kaiser Aluminum, assures clean 
air for the grinder, simultaneously with accurately metered oil in 
mist form. Units are perfect example of how Kaiser Aluminum 
makes possible high quality, precision products at reasonable cost. 


Nu-Jett Products Corporation 
1355 Michigan Ave. N.E. 
Grand Rapids, Michigan 


GENERAL MANAGER OF NU-JETT, Mr. William W. Peterson, says: 


“Aluminum saved us 27% in costs! Alumi- 
num’s lower initial cost was a big factor in this 
saving. But it also provided other important 
savings. Its light weight gives us appreciable 
savings in shipping costs, including the lighter 
weight shipping container. Brass would have 
required a clear baked enamel for protection. 


Steel could not be considered for this product 
because compressed air, which runs the tool, 
carries moisture which would quickly rust the 
metal. 

“One more thing: machined aluminum gives 
the Nu-Jett grinder a quality that puts it in a 
class by itself.” 
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parts are good enough 


for this amazing grinder! 


Because of the high performance and quality require- 
ments of the Nu-Jett pencil-type grinder, made by the 
Nu-Jett Products Corporation, Grand Rapids, Michi- 
gan, only aluminum screw machine parts could be 
successfully used. 


DESIGN ENGINEER OF NU-JETT, 


“Aluminum made this grinder pos- 

sible! Obviously, a pencil-type grinder 

that has a speed of 100,000 rpm and 

yet is extremely durable makes metal 

selection of paramount importance. In 

£7 every way, aluminum was superior to 

other metals. The light weight alumi- 

num rotor attains maximum rpm within 4 seconds, thus 
minimizes starting lag. Too much lag would result in the 


Nu-Jett found that Kaiser Aluminum was the per- 
fect material for their grinder and filter unit. It was not 
only economical in raw material outlay and production 
costs but actually permitted a design of higher perform- 
ance characteristics! 


Mr. Charles V. Johnson, says: 


rotor turning in the critical vibration zone long enough to 
cause excessive wear on the bearings. Once started, the light 
aluminum rotor actually floats in the air stream. By using 
aluminum for virtually every part, we make the tool easy 
to use, with less operator fatigue. 

“Aluminum’s anodic finish is more resistant to the attack 
of salt-laden hand moisture. These, of course, are only a few 
of the many rewarding design experiences we have had with 
Kaiser Aluminum.” 


SCREW MACHINE FOREMAN AT NU-JETT, Mr. Arthur Moorhus, says: 


“Aluminum speeds our production! In the first place, we have no 
difficulty in machining aluminum at the same speeds and feeds as brass, 


and often faster. 


“We use conventional tools and tool angles for aluminum. We find 
that Kaiser Aluminum Rod runs extremely uniform. With our experi- 
ence with aluminum, we like it as well as any other metal to machine.” 


Tue Nu-Jett story is just one of many that emphasize 
this point: when you specify aluminum screw machine 
parts you often get better parts for less money. 

A pound of Kaiser Aluminum screw machine stock 
gives you three times as many parts as a pound of brass 
or steel. 


And these parts provide you with a unique combi- 
nation of advantages, which include lightness with 


strength, handsome finish, corrosion resistance, excel- 
lent heat and electrical conductivity. 


For more information or assistance, look for our local 
number in the classified telephone directory under the 
heading “Aluminum” or contact one of our many dis- 
tributors. Kaiser Aluminum & Chemical Sales, Inc. 
General Sales Office, Palmolive Bldg., Chicago 11, Illi- 
nois; Executive Office, Kaiser Bldg., Oakland 12, Calif. 


Kaiser Aluminum 


setting the pace—in growth, quality and service 
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ON INDUSTRY'S 
MOST COMPLETE LINE 
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FACTS Here is industry’s newest 
and most advanced high-voltage starter! 


This new line of Westinghouse high-voltage fused 
starters offers industry more protection— more op- 
erating simplicity than any other. Here are a few 
reasons why: 

Extension of the BAL fuse line up to 400 amperes 
with the first and only 400-ampere, double-barreled, 
single-unit fuse; a new 50,000-kva air break contac- 


tor featuring the most advanced arc interrupting 
action yet developed; and new enclosures providing 
new levels of convenience and safety. 

Booklet B-6535 has more facts on this outstanding 
new starter. Get it from your Westinghouse engineer 
-—-or write Westinghouse Electric Corporation, 3 
Gateway Center, P. O. Box 868, Pittsburgh 30, Pa. 


J-21898 


you can BE SURE... 1¢ its 


Westinghouse 


FRONT . 
a 





New 400-ampere, double-barreled, 
type BAL fuse features “‘no-bolt” brazed 
connections which insure equal division 
of current. Complete coordination of 
fuses is assured. Exclusive BAL single- 
barreled design for fuses up to 200 
amperes is retained. 


FROM INDUSTRY'S MOST 
COMPLETE LINE OF 


INDUSTRIAL CONTROL 


New air break contactor (200 and 400- 
ampere sizes) features a unique arc 
chute design which greatly simplifies 
inspection and maintenance of the con- 
tacts. Simply pull the arc chute down 
—contacts are immediately and con- 
veniently accessible. 








New enclosure design provides both 
mechanical and electrical interlocks; 
front and rear access DOORS; top- 
mounted bus arrangements; separate 
compartmentation of high and low- 
voltage components—all designed for 
maximum safety of personnel. 





CONTROL COMPONENTS + MOTOR CONTROL + ELECTRONIC CONTROL + CONTROL SYSTEMS + NATIONAL SERVICES 
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YOU CAN BE SURE...IF IT's Westinghouse 





.-- and 


CANADIAN 
WESTINGHOUSE CO. Ltd. 


Makes Sure of Top Motor 
Performance in 
Wringer Washers with 


KLIXON 


PROTECTORS 





Klixon protected Westinghouse motor in the wringer washer 


On a conventional wringer type washer, it is very im- 
portant that overheat protection be provided for the 
motor. Theoretically this can be taken care of by a fuse 
in the circuit, but too often people up-rate fuses — or 
put pennies behind them — if trouble develops. Ex- 
perience has proven that this situation is one of the 
biggest producers of burned out motors. 

Canadian Westinghouse Co. Ltd. overcomes this 
problem and provides positive motor protection in 
their wringer washers by using a Klixon Protector in 
their ‘‘Thermoguard’’ motor protection. 

Should the motor shut off because of overheating, 
the ‘‘Thermoguard”’ with the Klixon Protector snaps 
the power off safely. Then, to start the motor again 
after it has cooled, the user merely pushes a button on 
the outside of the washer. 

Manufacturer after manufacturer of motor-driven 
equipment has extended the life of his motors by build- 
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ing in Klixon Protectors . . . automatic reset types that 
restart automatically . . . manual reset types that have 
a ‘“‘red button’’ which can be pushed to restart. 

Protect your motor-driven products by specifying 
and using motors with built-in Klixon Protectors. A 
range of sizes is now available for inherently overheat 
protecting small shaded pole motors — up through the 
largest integral horsepower motors. 


METALS & CONTROLS CORPORATION 
SPENCER THERMOSTAT DIVISION 


910 FOREST STREET, ATTLEBORO, MASS. 
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Continuous Coils 
, Cut Production 
A 4 Costs 


TRUFLEX > Thermostat Metal Coils Over 
% Mile Long in One Piece Simplify Fabrication 





and Reduce Costs in Thermal Element Manufacture 


The problem ...to obtain thermostat control... indication or compensation, 

metal strip in a series of types having the accurate performance and uniform 

sufficiently uniform dimensional con- high quality of TRUFLEx Thermostat 

trol and temperature response to be Metals will save you money too. 

fabricated into finished parts on auto- Here’s why! General Plate Division 

matic machines. uses advanced production methods, 

The solution .. . Step 1; the consist- combining the best equipment available 

ent quality of each type of TRUFLEX with years of manufacturing “know 

tested quickly demonstrated that mass how’’, to insure positive consistence in 

production by machine was fully prac- thermal and mechanical performance of 

tical for all types. TRUFLEX Thermostat Metals. 
Step 2; General Plate Division ‘then General Plate Division will fabricate GENERAL PLATE ELECTRICAL 

supplied the required types in long parts from TRUFLEX to meet the spe- CONTACT KIT 

coils 3 feet in diameter with center hole cific mechanical and electrical perform- POR LABORATORY 

to fit the customer’s automatic ma- ance demands of your particular appli- BS aes Se 

chine arbors. Each coil is a continuous cations. Or, if you prefer to make your _‘ Kit K11 contains a wide as- 

piece 1800 feet long, by 0.040” thick own parts, General Plate Division will sortment of silver rivet con 

and 0.250” wide. supply TRUFLEX Thermostat Metal in ‘cts: Kit K12 has represen 
These coils save the customer many _ strip to meet your specifications. tative ctendand Suites com 

dollars by minimizing idle machine Write today for your copy of the new ‘** Also are? anata 

time and eliminating costly waste of TRUFLEX Thermostat Metal Catalog. 

material in fabrication. Engineering assistance available with- 
If your products require temperature out obligation. 


METALS & CONTROLS CORPORATION ~ Sy cog 
ow can pro y using 
GENERAL PLATE DIVISION General Plate Composite Metals! 
110 FOREST STREET, ATTLEBORO, MASS. 


strips for fabrication of contact 
parts. These kits are available 


at nominal cost 
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CHASE 
IS THE 
PLACE 3 


Illustrated above: Just three of the 25 efficient Chase warehouses dotting the nation. 


Ma y SF 


ag? 


OR INNES SEE 


CALL THE CHASE WAREHOUSE NEAR YOU! 
The Nation’s Headquarters for Brass & Copper (*sales office onty) 
Albany * Chicago Detroit Los Angeles New Orleans Rochester! 
Atlanta ~ —Cincinnat Grand Rapids * Louisville? New York St. Louis 

® Baitimors § Cleveland = Houston M lwaukes Philadeiphin San Franciace 
Boston 


Dalias Indianapolis Minneapoi s Pittsburgh Seattle 
BRASS & COPPER CO. 


Chariots’ Denver Kansas City, Mo. Newark Providence Waterbury 
WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
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Use this A-B Handy Catalog as a quick-and- 
easy reference guide in selecting compo- 
nents for trouble-free control panels. 


The Sign of 
QUALITY 
Motor Control 


Your special control panels may be 
simple or they may be complex... 
but their reliable performance can 
be guaranteed in advance if you 
use the time-tested, trouble-free 
components listed in the A-B Handy 
Catalog, shown above. 


In this 120-pege Handy Catalog 
you will find the “building blocks” 
for any type of control panel. 
Every unit has a long service record 
of dependable performance in all 
kinds of industrial applications. 
Being “QUALITY” products, they 
are a sales asset to your machines. 


a 


f. 
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First—there is the simple solenoid 
design. With only ONE MOVING 
PART, there are no troublemaking 
pins, pivots, or bearings to corrode 
and stick. 

Second—the double break, silver 
alloy contacts do away with con- 
tact maintenance. You never have 
to file or clean the contacts on A-B 
controls. 

Third—the Quality workmanship 
that goes into A-B controls is ob- 
vious at a glance. Use A-B “build- 
ing blocks” for your special panels 
or let A-B build such panels for you! 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada—Allen-Bradley Canada Ltd., Galt, Ont. 


ALLEN-BRADLEY 


Teo]ht feliom leyse)] mee), ha ie) k 





a1 CONTROL 


The Qecalily Lirve 








GENERAL PURPOSE WATERTIGHT > 4ihe} jie), Bd tele): FLUSH TYPE 


PMI 


ij 


ii 


A-B manual starter, in NEMA 1 A-B manual starters, in NEMA 4 A-B manual starter, in NEMA 7 A-B manual starter, in Type 181 
general purpose enclosure, on watertight enclosures, on Stehl- explosion-proof enclosure, on flush mounting, on Noble & 
DeWalt metal cutter. ing fleshing machine. Hilco oil reclaimer. 











Westbrook shel! marker. 


The popularity of Bulletin 609 manual switching is in line with operation of auto- 
starters rests on the following facts! matic starters and is convenient for 


1—They are so simple. Few moving i a machine operator. 


parts mean few chances for trouble. 5—The two solder-pot overload break- 


2— Quick-make and quick-break switch- | a 12 SE 4 ers provide continuously dependable and 
ing action prevents contact “teasing.” eae accurate motor overload protection. 


3—Double-break, silver alloy contacts Be sure to send for a bulletin describing 


need no cleaning or filing—they are al- ] the full line of A-B Bulletin 609 manual 
ways in perfect operating condition. across-the-line starters up to 5 hp, 220 v; 


w ” 1 
4—Use of “buttons” for ON and OFF iaeiiiie iene ieee, 7 hp, 440-550 v. 


transformer starter. 


Allen-Bradley Co. 
1316 S. Second St. oa ~ 
Milwaukee 4, Wis. MA YY) 


in Canada— , : - B 4 AD ef 


Allen-Bradley Canada Ltd. 
Galt, Ont. 
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(ADVERTISEMENT) 


DESIGNING WITH ALUMINUM 





This is one of a series of information 
sheets which discuss the properties of 
aluminum and its alloys with relation to 
design. Extra or missing copies of the 
series will be supplied on request. 
Address: Advertising Department, Kaiser 
Alumi & Chemical Sales, Inc., 1924 
Broadway, Oakland 12, California. 

















A WELDING PROCESS IS AVAILABLE FOR 
EVERY PRODUCT USING ALUMINUM 


Goon weldability of aluminum alloys 
reduces the cost and improves the qual- 
ity of the fabricated product. 


The reliability of aluminum welds 


be necessary depending on joint design. 
Table I shows typical welding conditions 
for tungsten arc welding of aluminum. 
TIG welding is a relatively cheap 


used to draw an arc to the base plate in 
a shield of inert gas. As in TIG welding, 
no flux is required. One of the impor- 
tant advantages is that relatively un- 


has been demonstrated by years of serv- 
ice in many applications. Still further 
developments in welding to improve the 
weldability of aluminum alloys have 
been as phenomenal in recent years as 
the growth of the aluminum industry 
itself. It is now possible to weld both 
heat treatable and non-heat treatable 
aluminum alloys. In addition, several 
new weldable, high strength alloys have 





TABLE | 
TUNGSTEN INERT GAS ARC WELDING (TIG) CONDITIONS 





Wire 
Consumed 


Speed 
tee ‘ in/min/pass 


Welding Argon . 
Gas Flow No. of Diam 


(cfh) Passes Tungsten 


Filler 
Rod 
Diam 


Gas Cup 
Diam (in.) 





80-170* 1/2 12 16-20 
150-250° 2 12 20-25 
180-320* a 12 20-30 
250-350* 9 10 25-35 








been developed. Of equal importance 
are the new welding processes currently 
being adopted to extend the range of 
weldable alloys and to reduce the cost 
of welding. As a result of these develop- 
ments, aluminum can be readily and 
economically welded. 


Welding Processes 


Spot welding of aluminum has been 
used for many years and continual im- 
provements have made the process an 


*Using Cooled Backup Bar 











method which consistently produces 
high quality welds with good mechani- 
cal properties. With this welding proc- 
ess, flux contamination is eliminated as 
a source of corrosion. Welding can be 
performed in flat, vertical, and overhead 
positions by the TIG process, and dis- 
tortion is minimized by the high heat 
input and welding speeds employed, 
For economy of operation, this process 


Fig. 1—Pressure welded tensile test specimen of annealed copper to 1100 aluminum 39” diameter rod. 
Fracture occurred in the aluminum with 100% joint efficiency 


important factor in aluminum sheet 
product fabrication. Pressure welding, 
one of the oldest methods known for 
joining metals, is a newcomer in alu- 
minum fabrication. However, it holds 
intriguing possibilities for new applica- 
tions (Fig. 1). 

Gas welding and brazing, metal arc 
and carbon arc welding are all suitable 
for joining aluminum alloys, if the 
proper fluxes and filler metals are used. 
However, two newer welding processes 
are admirably suited for welding alu- 
minum. 


Inert gas tungsten arc welding (TIG). This 
process is an important aluminum join- 
ing method. In TIG welding an arc is 
drawn between the work and a non- 
consumable tungsten electrode in an 
atmosphere of argon or helium. No flux- 
ing is required but filler material may 
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is recommended for sheet material thin- 
ner than 44”, although it can be used 
for welding fairly thick aluminum alloy 
plate. 


Inert gas metal arc welding (MIG). MIG 
welding is the most important develop- 
ment in recent years to extend and im- 
prove the weldability of aluminum. 
Here an automatically fed filler wire is 


skilled labor can be used to operate the 
eguipment. With a minimum of train- 
ing, operators can make sound welds, 
at high speeds. Because no flux is used, 
there is no problem of corrosion by flux 
resiaue. Distortion, cracking and simi- 
lar welding problems are minimized by 
the high heat input and welding speeds. 
Table II shows typical MIG welding 
conditions. This process is used for 
welding alloy sheet thicker than ¥” 
(Fig. 2), and joints in material as thick 
as 4” have been made successfully. 


Factors Affecting Weldability 
of Aluminum Alloys 


Weldability of aluminum alloys de- 
pends on the product, service condi- 
tions, the alloy itself and on the welding 
process to be used. 

The aluminum surface oxide film is 
the most outstanding characteristic in- 
fluencing the welding of aluminum al- 
loys. Generally, this film is one of the 
most desirable features of this metal. 
However, in aluminum welding it is 


PLEASE TURN TO NEXT PAGE 
> 








TABLE 1! 


TYPICAL INERT GAS METAL ARC WELDING (MIG) CONDITIONS 





Wire Con- 
sumption 
Lbs/100" 
of Weld 


Current 
Amps 
ac 


Argon 


te Passes Diam Volts 


Wire 
No. of Electrode Are Speed 





170 4 
200-250 8 
240-300 16 
250-320 30 





50 3/64’ 22 230 
60 1/16” 24-28 160 
60 1/16” 25-29 260 
60 3/32” 25-30 130 
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Fig. 2—Tensile specimen of MIG weld in 5086 alloy 
4” plate. Fracture occurred in parent metal at 
40,000 psi with 15.7% elongation. 


necessary to eliminate its effect. One 
method is to use a flux which dissolves 
and carries the oxide film away. In pres- 
sure and spot welding, the metal is 
cleaned so that the thin oxide film breaks 
up during welding. A third method of 
removing the oxide is by the action of 
the arc in the inert gas metal arc weld- 
ing processes. 

Thermal and electrical conductivity 
are also important in aluminum weld- 
ing. Because aluminum alloys conduct 
heat and electricity much better than 
does steel, much higher currents must 
be used in resistance and arc welding 
them. Despite the low melting point of 
aluminum alloys, aluminum welding re- 
quires as much heat input as steel. Alu- 
minum’s high coefficient of thermal 
expansion accentuates internal stresses 
and warpage, which are also affected 
by the rate and amount of heat input. 
Consequently, high welding’ rates are 
more economical because expansion 
and distortion are minimized and less 
energy is lost. 


Where structural strength require- 
ments are high, porosity and crack sen- 
sitivity may be encountered. Welding 
processes and materials are now avail- 
able for making welds that are consist- 
ently nonporous and crack-free. It is 
particularly important to use clean, dry 
sheet or plate, suitable filler metal, 
proper joint design and correct welding 
procedure. 

Except in pressure welding, the weld- 
ing operation results in fusion bonding 
two wrought or cast products with cast 
metal. It is important to recognize that 
weld metal is a casting and that filler 
metals must be selected which will 





TABLE Ill 


RECOMMENDED FILLER ALLOYS FOR 
WELDING ALUMINUM ALLOYS 





Filler Alloy 


Base Plate Recommended 





1100 
3003 } 
3004 | 


1100 


4043, X5356, 5154 


X5356 


2024, X5356 











combine with the parent metal to form 
strong, ductile weld deposits. Table III 
lists recommended filler metals. 


Weldable Alloys 


Practically all aluminum alloys can be 
welded by one of the above processes. 
Some alloys are more suitable for weld- 
ing than others. Good welds can be 
made in the low strength non-heat treat- 
able alloys (1100, 3003, 5005, 5052, 
5050) with little or no difficulty. Alloys 
6061 and 6063 are also widely used for 
making strong welded structures by any 
of the standard processes. Where post- 
weld heat treatment is possible, joint 
efficiencies approaching 100% can be 
obtained. Ailoys such as 2024 and 7075 
are used in spot welded products. Al- 
though arc welded applications of these 
alloys are rare, recent use of 2024 alloy 
in arc welded structures, with or with- 
out a post-weld heat treatment, indi- 


in all the welding processes used for 
joining aluminum, except pressure 
welding. This heat also anneals the 
parent metal near the weld. A good 
general rule for calculating the strength 
of welded joints is to use the properties 
of the annealed base plate as design 
criteria. Some joints are stronger than 
the annealed parent metal, so that with 
sound welds and with the beads intact, 
tensile fractures occur at the fusion line 
or in the annealed zone adjacent to the 
weld bead. Table IV shows typical prop- 
erties of welded joints and illustrates 
the advantage of using 5083 and 5086 
where high strength in the as-welded 
condition is desired. This further shows 
the improvement which can be obtained 
in 6061 welded structures which are 
heat treated after welding to produce 
high yield strengths. 


The use of sound, economical welded 





TABLE IV 


COMPARISON OF TYPICAL MECHANICAL PROPERTIES OF TIG OR MIG WELDS 
IN ALUMINUM ALLOYS 5083, 5086, 6061, 5052 AND 2024 
(Transverse Specimens, Weld Beads Not Machined Off) 





Alloy and 


Temper Filler Wire 


Condition* 


Tensile Yield 
Strength Strengtht 
psi psi 


Elonga- 
tion % 
in 2” 





5083-H113 
5086-H112 
5052, 1/4H 
6061-T6 
6061-T6 
2024-T3 
6061-T6 
2024-T3 


X5356 

X5356 

4043, 5052, X5356 
4043 

X5356 

2024 

4043 

2024 





AW. 
AW. 
A.W. 
AW. 
AW. 
AW. 
H.T. 


H.T 


*A.W., as welded. H.T., solution heat treated and aged after welding 


42,500 
39,800 
28,000 
30,000 
32,500 
40,000 
44,000 
54,000 


12.0 
12.5 
15.0 
8.5 
9.0 
4.0 


22,000 
21,000 
14,000 
21,000 
21,000 
20,000 
40,000 5.0 
45,000 4.0 


tAt 0.2% offset 








cates that this method of joining 2024 
may be more widely used in the future. 


The new non-heat treatable alloys 
(5083, 5086) are especially strong in 
the as-welded condition, and have ex- 
cellent formability and corrosion re- 
sistance. These alloys offer an excellent 
combination of properties in highly 
stressed welded structures for which 
they are already being used. 


Properties of Welded Joints 


Heat applied in the welding operation 
melts the base plate and filler material 


joints with good strength and corrosion 
characteristics is one of the many rea- 
sons for the growing use of aluminum 
in both new and improved products. 


Further information concerning the 
welding of aluminum may be obtained 
from the Kaiser Aluminum sales office 
listed in your telephone directory or 
one of our many distributors. Kaiser 
Aluminum & Chemical Sales, Inc., Gen- 
eral Sales Office: Palmolive Building, 
919 North Michigan Ave., Chicago 11, 
Illinois; Executive Office: Kaiser Bldg., 
1924 Broadway, Oakland 12, California. 
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Next time you’re bearing comparing... 


look for these 


important 
differences #222 


Series 200 Ball Bear- 
ing Pillow Blocks are 
part of industry's most 
complete line of ball 
and roller bearing 
blocks. 


They're all present 
only in LINK-BELT 
ball bearings 


Ball and Roller Bearings 
Product Engineering — October, 1955 


POSITIVE PROTECTION from mois- 


ing surfaces are enclosed in lu- 
bricant chamber. 


AUTOMATIC RELIEF OF EX- 
CESS GREASE PRESSURE. Pat- 
ented revolving inner seal 
members have escape holes 
enabling excess lubricant to 
pass out through openin 
around periphery of seal. 
No danger of seal being 
forced out . . . no chance 
for high pressure to dam- 
age bearing. 


2 gre y caeaig ead ae 
able to carry heavy radial, 
thrust or combination loads 
is provided by single-row, 
deep-groove design. 


GREATER STRENGTH. 
Base of block is cored 
to provide uniform 
metal thickness, as- 
suring a sound cast- 
ing, free from distor- 
tion, 


HESE important bearing differences show up in the per- 

formance of your equipment. For instance, a bearing 
may be subjected to shaft misalignment throughout its work- 
ing life. Link-Belt’s lubricated self-aligning feature assures 
free rolling . . . maintains maximum efficiency under any 
service condition. And Link-Belt alone offers that advantage 
in both ball and roller bearing blocks 

Whatever your bearing requirements, look to Link-Belt. 
All types and sizes of Link-Belt bearings are available from 
stock. Ask your Link-Belt office for Data Book 2550, con- 
taining complete information on the entire Link-Belt line 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., 
Chicago 1. To Serve Industry There Are Link-Belt Plants, Sales 
Offices, Seock Carrying Factory Branch Stores and Distributors in 
All Principal Cities. Export Office: New York 7; Canada, Scarboro 
(Toronto 13); Australia, Marrickville, N.S.W.; South Africa, 

Springs. Representatives Throughout the World. 13,74 





Dial DELCO— 


Fi, these men end their staffs 
of sales and service engineers 


are at your service 


DAYTON 


A D. K. TIPPY 


217 Montgomery St. 


Syracuse 2, N. Y. 
Phone: 3-5119 


J. F. HOWE 
140 S. Dearborn St. 
Chicago 3, IMinois 
Phone: Central 6-5565 


L. C. BOND 


320 N.W. Seventh St. 
Evansville, Indiana 
Phone: 3-9214 


Ac. L: HOLVERSTOTT A S. W. BLANTON 


329 E. First Street 8-257 GM Building 
Dayton 1, Ohio Detroit 2, Michigan 
Phone: Hemlock 0411 Phone: Trinity 5-6258 


J. D. HUGHES A R. E. KUNTZ A J. E. MeNEIL 
915 Olive Street 5005 Greenville Ave. 1709 W. 8th Street 
St. Louis 1, Mo. Dallas 6, Texas Los Angeles 17, Calif. 

Phone: Central 1-1270 Phone: Forest 8-5835 Phone: Dunkirk 9-1434 
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Experts at your service on 
DELCO “Job Fitted” Motors 


Totally Enclosed Not 
Fan Cooled NEMA “C” 
Flange Motor 


5 ‘ 
+ 


a 


Oil Burner Motor 


Permanent-Split 
Capacitor Motor 


Hermetic 
Motor 


Know the best electric motors, with the most 
to meet your needs . . . Delco job-fitted electric 
motors! Whatever your power requirements— 
for fractionals or integrals—there’s a Delco 
motor for the job. Delco customers like Delco 
products—they like Delco fast delivery and 


service . they like Delco dependability! 


s] a 
ve 


Split-Phase 
Special Purpose 
Motor 


> a - 


r 
a 


- 


—_— 


Ty Shaded Pole Motor 
a t 


General Purpose 
NEMA “D” Flange 
Motor 


Know the man who job-fits your Delco electric 
motors ... he’s backed by Delco’s years of 
experience and skill in design engineering, 
quality construction and precision workman- 
ship. He and his staff of sales and service 
engineers are always at your service. Get in 


touch with him by telephone, telegram or letter. 


peELco Z4ZHe MoTORS 


GENERAL DELCO PRODUCTS, DIVISION OF GENERAL MOTORS, DAYTON, OHIO 


Frovecl best by Preyformance- / 


mOTORS 
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Why specify one sheave instead of another? 


Some folks seem to think there’s po difference 
between sheaves. No matter who makes them or sells 
them, a sheave’s a sheave and a V-belt’s a V-belt. Period. 

Not our users, though. They know our sheave (the 
Worthington QD) is different. More to the point, they 
know it’s better than other sheaves. And easier to get, 
too. There are Worthington service outlets practically 
everywhere. Never any delays in stock shipment or 
service! MV.5.4 


TAKE A CLOSE LOOK at this cutaway view of the Worthington SCIENTIFIC DESIGN of QD sheaves not only provides more 
QD — the original two-piece sheave. See how unique two- efficient transmission of power but actually adds to the looks 
piece construction makes it easy to get on, easy to get off. of your product. What’s more, I-beam construction of the 
But its heavy-duty split-tapered-cone hub grips shaft tightly, QD driveN sheaves provides greater strength with less weight. 
holds fast under the heaviest shock loads. 


WAREHOUSES LOCATED AT: Rouen, NJ. ¢ Oil City, Pa. © Seattle 
San Francisco * Los Angeles * Denver « Tulsa * Ft. Worth * Houston 
New Orleans * Chicago * Cleveland « Atlanta, Ga. 

PROMPT SHIPPING SERVICE. Thirteen factory warehouses GOOD NEWS for engineers: This free, 100-page “Master 
with stocks covering over 100,000 V-belt drive stock com- Engineering Manual” makes sheave and V-belt selection as 
binations, from 42 to 600 horsepower, support over 250 easy as falling off a drive shaft. Write for it today to 
stocking distributor outlets. These shipping centers can fill Worthington Corporation, Mechanical Power Transmission 
your requirements fast. Division, Section MV.5.4, Oil City, Pa. 


a 


SPECIFY THESE WORTHINGTON STANDARD PRODUCTS ON YOUR EQUIPMENT 
Compressors . Pumps @ — WMulti-V-Drives ° Variable Speed Drives 
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Wire machinery designers 


can you use 
a free 
assistant ? 


Designing a new wire fabricating 
machine is painful, hair-tearing 
work, and you probably would 
welcome all the help you can get. 


For certain parts of the job, 
help is available from American 
Steel & Wire. 


Consider the front end of the 
machine, where you actually load 
the wire. It pays to be sure that 
the machine will accept the most 
economical standard coils of wire. 


We've found customers who 
have been ordering non-standard 
coils of wire for years, thinking 
all the while that they were stand- 
ard. They had been paying a pre- 
mium in price and time, due to the 
extra re-coiling time in the bun- 
dling room. And over the years, 
the wire handling facilities had 
grown so that it was a major op- 
eration to make use of standard 
coils of wire. 


} 
! 
| 
} 
' 
] 

} 

) 

} 


So when a new design is in the 
wind, call your American Steel & 
Wire representative and tell him 
what you are planning. He may 
think of something that will help. 


AMERICAN MANUFACTURER WIRE 


USS AMERICAN Saks Fis SRL 


AMERSPRING—music steel spring wire. 


MANUFACTURERS AMERLOY—olloy adn wie 


AMERTEMP —heavy-duty oil-tempered wire. 


Wi mee AMERHEAD — uniform heading wire. 


AMERSTITCH — extra-tough metal stitching wire. 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS + UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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“carry heavy radial loads, with 
long life and low maintenance cost” 
report KANE & ROACH, Inc., Syracuse, N. Y. 


K & R No. OHLS 10 Stand Cold Roll Forming Machine 


shown below is used for cold roll forming of various shapes. An 
extremely accurate, rugged machine, it features outboard housings 
which are adjustable laterally of the base, to accommodate 
narrower but heavier materials when needed. The roll stands are 
also adjustable longitudinally of the base which permits the most 
efficient spacing of rolls for various shapes. Vertical adjustment 
of both the upper and lower roll shafts allows “downhill” feed. 


Twenty Orange Roller Bushings 
are installed in the outboard roll 
shafts because of high radial ca- 
pacity and freedom from trouble. 
Kane & Roach, Inc., have used 
Orange Roller Bearings in many 
of their machines since 1940. 


Small space permits compact designing, with high load capacity 


There are very good reasons for the outstanding 
performance of Orange Roller Bushings. They 
are made of finest bearing steel—hardened, 
ground and finished to the highest precision 
standards for durable, friction-free operation. 


Exacting control of roller uniformity by electron- 
ic gauging, permits closer internal running clear- 
ances, minimizing possibility of misaligned rollers. 
Wherever a needle bearing is indicated, install 
Orange Roller Bushings for maximum protection. 


e Orange Roller Bushings are available in stock sizes from 2” to 8” 
shaft diameters. Stocks and engineering service in all industrial 
areas. Write for latest catalog. 
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* 
MYLAR gives Cumptometer® a recording belt guaranteed for life! 





MYLAR™ offers you almost unlimited possibilities for 


developing new products... improving old ones 


An outstanding feature of the new 
Comptometer® Dictation Machine 
shown above is the magnetic recording 
belt made with Du Pont ‘“‘Mylar’’ poly- 
ester film. The manufacturer, Felt & 
Tarrant Mfg. Co., Chicago, Illinois, re- 
ports that the high strength of this 
amazing film makes possible an un- 
conditional lifetime guarantee for its 
Erase-O- Matic belt —against wear, tear, 
heat, moisture and cold. 

This successful product innovation is 
only one example of the way an imagi- 
native industry is putting the unique 
potentials of Du Pont‘‘Mylar’’ to profit- 
able use. From metallic yarns to small- 
er transformers for guided missiles, 
Du Pont ‘Mylar’ is making possible 
better products and lower costs in a 
wide variety of fields. Here’s why: 

““Mylar’’ has a tensile strength of 
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25,000 pounds per square inch, about 
one-third that of machine steel. It has 
a greater dielectric strength than almost 
any known insulating material, and an 
impact strength at least twice that of 
any known commercial film. What’s 
more, Du Pont ““Mylar’’ is resistant to 
moisture and solvents, and remains flex- 


*""Mylar” is the registered Du Pont trade- 
mark for its brand of polyester film. 


DU PONT 


MYLAR’ 


*€6.u. 5 par ort 


Better Things for Better Living...through Chemistry 


ible and stable over a temperature range 
extending from -80°F. to 300°F. 

Just a little creative research may 
show you where this versatile film can 
be used to your advantage. Mail coupon 
for a fact-filled booklet that tells you 
more about Du Pont “‘Mylar’’—and 
the ways it may help you improve a 
product. 


E. |, du Pont de Nemours & Co. (inc.) 
Film Department, Room 5-P, Nemours Bidg. 
Wilmington 98, Del. 


Please send me sample and further information on 


Mylar” polyester film, 


Nome 
Firm 
Street Address 


City 





Ductile Cast Iron meets a variety of demands. These 
crankshafts utilize the 80-60-03 type, with the follow- 
ing typical range of properties: Tensile strength 
90/110,000 psi, yield strength 60/75,000 psi, elongation 


3/10%, hardness 200/270 BHN. Strong as-cast, tough 
and easily machinable. Also responds readily to flame 
or induction hardening. A carbidic, abrasion-resisting 
surface may be obtained by casting it against a chill. 


Costs cut 70%...time cut 50% 
by switch to Ductile Cast Iron 


OTACO LIMITED, makers of farm machinery at 
Orillia, Ontario, formerly used crankshafts of 
forged mild alloy steel for 2-cylinder gasoline 
engines. 


By switching to crankshafts cast in Ductile Iron, 
this manufacturer cut down some 11 machining and 
heat-treating operations to a total of only 5 machine 
operations. 


As a result, completed crankshafts went into 
assemblies at roughly 30% of the original dollars 
and cents cost. And production time... raw ma- 
terial to assembly point. . . decreased almost 50%. 


Savings, along with greatly improved perform- 
ance, are provided by Ductile Cast Iron. Because 


NCO, THE INTERNATIONAL NICKEL COMPANY, IN 


Teaot mate 
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it can be cast easily, like cast iron... yet it provides 
strength and toughness comparable to that of cast 
steel, and offers superior wear-resistance. 


Perhaps you, too, can save money with this new 
engineering material. It’s several times stronger 
than gray cast iron and up to 12 times tougher. Get 
the facts about this greatest foundry advance in 
over a century. Send for the new INCO booklet, 
“DUCTILE IRON, The Cast Iron THAT CAN BE BENT.” 
Write for it now. 


ductile iron .. . the cast iron 
that can be twisted and bent 


mame 


67 Wali Street 
a New York 5, N.Y. 


Product Engineering — October, 1955 








Coefficient of friction vs. speed 


for various facing pressures 


15#/1N2 PRESSURE 


30#/IN2 PRESSURE 


45 /IN2 PRESSURE 


75 # /1N? PRESSURE 
96% /IN? PRESSURE 


CORK CLUTCH FACINGS: 
High torque capacity at low engagement pressures 


The curves above show how a typical cork-com- 


pounded clutch facing delivers high coefficients of fric- 
tion under engagement pressures ranging from a low 
of 15 psi up to 96 psi. 

The ability of cork to work efficiently at these low 
engagement pressures has helped many clutch manu- 
facturers get high torque capacity at low cost—and 
eliminate wear and improve engagement. In auto- 
motive transmissions, for example, various cork plates 
are used under unit pressures of 20 psi to about 150 
psi with excellent results. 

Cork’s versatility also enables designers to get just 
the engagement characteristics and torque capacity 
they need for specific applications, For example, the 
performance curves shown above can be varied— 
even reversed—by using unslotted plates, or by using 


waved plates. This flexibility gives designers wide free 
dom in clutch design which is of value whether their 
goal is cost reduction or performance improvement. 

Perhaps the most surprising thing about cork is how 
long it lasts. As a matter of fact, Armstrong-com 
pounded facings in the automatic transmissions of 13 
American makes of automobiles normally outlast the 
cars themselves. 

If you'd like to know more about cork facings, get 
in touch with Armstrong today. Write for your copy of 
our new 16-page illustrated 
booklet, “Resilient Friction 
Materials.” Armstrong Cork 
Company, Industrial Division 
7210 Irvin Street, Lancaster 


Pennsylvania. 


) 


. . used wherever performance counts 
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breakdown in 14 


says 


Ajax Electric Salt Bath Furnace, interior view drives (attached to visible sprockets) convey 
from end. Main roller chain drives lie parallel fixture carriers from bath to bath, each at a 
along furnace bed. Nine separate transfer chain fixed speed which varies with each step. 


(Left) Workman inspects processing baths beneath conveyor 
system of Ajax Electric Salt Bath Furnace. Nearly a half mile of 
roller chain drives keeps materials moving with clock-like pre- 
cision through the various steps of the process. 


“Morse gives us excellent results” 


‘‘We’ve worked with Morse Chains for 14 years, 
and have never experienced a breakdown of this 
product during that period. And, in our complex 
installations of electric salt bath furnaces, Morse 
is giving us excellent results.” 


CPK Lp: leezned 
Field Engineer 
Ajax Electric Co., 
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years with Morse Chain,’’ 


Ajax Electric Company Engineer 


Ajax Electric Salt Bath Furnaces point up how 
roller chain can save you on operating costs, cut 
your downtime, give you flexible, dependable power. 


The Ajax Electric Co., Philadelphia, manu- 
factures custom electric salt bath furnaces, 
used to temper metals used by the automotive 
and metalworking industries. These furnaces, 
which automatically transfer materials 
through as many as nine separate processes, 
use roller chain for power transmission. 


Alkali cleaner, molten salt, steam—all are 
used in the process. Each is a potential threat 
to the more than 2000 feet of roller chain 
used in one of these Ajax furnace lines. 


Operator hangs metal parts to be “martempered’”’ in 
Ajax furnace line on fixture holder. Chain and sprockets 
in foreground point out ease of adjustment. By changing 
sprocket diameter, or addition or removal! of links, 
timing of drive can be altered at any time. 


Yet for 14 years, drives like these have per- 
formed efficiently and dependably, with not a 
single breakdown. (Read statement on left 
page. ) 

Morse Roller Chain instantly adaptable 
Ajax furnaces involve timed “dips” of the 
metal parts to be hardened. These periods 
will vary. By simply changing the number of 
links in a chain drive, or the diameter of the 
sprockets, each step in the process can be 
speeded up or slowed. 


You, too, can get the same type of superior 
power transmission with Morse Roller Chains. 
Precision-made in all standard sizes and 
pitches. A wide variety of standard and 
special-purpose attachments are available to 
meet specialized requirements. 


Literature, engineering help FREE 
Write today for Catalog C51-50, or free 
consultation on your power transmission prob- 
lems. Morse has skilled engineers available 
to help you solve practically any problem 
involving transmission equipment: Roller 
Chain, Hy-Vo Chain, Silent Chain, Sprockets, 
Clutches, and Couplings. 





Check these advantages 

of Morse equipment: 

V_ Long service life 

V Low operating cost 

V Easy to assemble, disassemble 
V Requires minimum maintenance 


V Wide ranges of types and 
sizes 
V Precision construction 











MORSE CHAIN COMPANY e INDUSTRIAL SALES DIVISION e ITHACA, NEW YORK 


CHAINS, CLUTCHES, 
AND COUPLINGS 


MORSE 
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Carboloy Trends and Developments 


® How sintered magnet solved clock motor problem 
® How to design with carbides to resist impact 


Sintering improves magnet’s 
structural properties 


The new Motochron automobile clock 
—the first to use a direct-current 
motor with a permanent - magnet 
stator — required a powerfully mag- 
netic material with high physical 
strength. 


The magnet had to provide uniform 
torque because the motor was sen- 
sitive to minute variations. Yet the 
magnet also had to be physically 
strong enough to withstand high 
pressures when it was molded into 
the motor’s phenolic end cap. 





| 





Permanent magnet molded into phenolic 
end cap (left) provides bearing for 
armature, and supports brushes (right). 


Carboloy magnet engineers came up 
with a design that not only fulfilled 
the requirements, but eliminated a 
costly grinding operation, as well. 


Their answer was a ring-shaped 
magnet sintered—not cast — from 
Alnico 2. 


Sintering is a technique of powder 
metallurgy, where finely powdered 
materials are compacted into shape 
and fused in an induction furnace. 
Sintering makes possible more com- 
plicated shapes and closer tolerances, 
increases structural properties tre- 
mendously, and provides very uni- 
form magnetic properties. 


In the case of the Motochron 
clock, the sintered magnet had a 
tensile strength of 65,000 psi — com- 
pared with 3,000 psi for cast Alnico 
2. Its transverse modulus of rupture 
is 70,000 psi— compared with 7,200 
for cast. The grinding operation was 
eliminated because standard toler- 
ances on sintered magnets are much 
closer than on cast magnets. 
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If you are working on magnet 
applications involving thin sections, 
complex shapes, closer tolerances — 
where improved structural and mag- 
netic properties are desirable—it will 
pay to look into Carboloy sintered 
magnets. For design information, 
write today, outlining your problem. 


Carbides under compression 
withstand tremendous impact 


Because cemented carbides approach 
the diamond in hardness, it’s com- 
monly believed that they are too 
brittle to withstand hard shocks. As 
a result, relatively few applications 
designed for impact or other heavy, 
transient loads utilize carbide’s unique 
wearproofing properties. 


No one will claim that carbides 
are ductile. But they are far tougher 
than generally supposed. With prop- 
erly designed supporting structures 
of adequate metallurgical character- 
istics, carbides can do jobs hitherto 
considered impossible or impractical 

. . more efficiently and at less cost 
than steel or other materials. 


The most spectacular demonstra- 
tion of carbide’s ability to withstand 
terrific punishment was at the 
recently completed Kitimat power 
project. Carbide-tipped percussive 
bits that Carboloy engineers helped 
design drilled nearly 2000 miles of 
blast holes at a fraction of the cost 
with steel bits. 


Tunnel crews using these bits 
bored 10 miles through solid granite 
— breaking the world’s hard-rock 
tunnel record 5 times in the process. 


Carboloy cemented carbide bit 
inserts took 1200 to 2000 jarring 
impacts per minute, at 100 Ibs. air 
pressure, from the pneumatic drills 
without cracking. They withstood 
the abrasive action of granite chips 
a hundred times longer than steel. 


Design of these bits followed the 
basic rule for using carbides: Keep 
them under compression. 


The ultimate limit of compression 
of Carboloy Grade 55-A, the most 
commonly used wearproofing grade, 
is about 610,000 psi—about 3% times 
that of SAE 1095 heat-treated steel. 
By supporting the carbide properly 
and avoiding nonuniform loading, 
carbides can outperform other mate- 
rials many times over. 


Carboloy cemented carbides can 
be made with many combinations 
of structural properties. By increas- 
ing the cobalt binder content, they 
become more ductile, and therefore 
tougher. By decreasing the cobalt, 
they become harder and more rigid, 
with compressive strengths up to 
1,000,000 psi. By adding titanium 
and tantalum carbides, still other 
physical characteristics result. 


Carboloy cemented carbides can 
be produced in almost any size and 
shape. If you have a problem in- 
volving impact resistance, or other 
wear applications of carbides, write 
today for design assistance. 


And for other applications, check 
into the design advantages of these 
Carboloy Created-Metals: chrome 
carbides for combating wear: Ther- 
mistors for detection, measurement, 
and control of minute temperature 
variations; Hevimet for high density 
and radioactive shielding applica- 
tions; and vacuum-melted metals. 


“Carboloy” is the trademark for products of the Carboloy Department of General Electric Company 


CARBOLOY 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 


11127 E. 8 Mile Ave., Detroit 32, Michigan 


CARBOLOY CREATED-METALS FOR 


INDUSTRIAL PROGRESS 
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Data courtesy Chemical Products Corporation, East Providence, R. I. 


Improvements. : 


PLASTISOLS SIMPLIFY PRODUCTION 


One manufacturer wanted a tough, 
abrasion-resistant insulation that could 
be applied to motor coils quickly and 
economicaily. Another wanted an inte- 
grally molded gasket for auto door trim 
clips. Otherwise, rain leaked through 
the gasket holes, and applying a sealer 
took valuable production time. 
Plastisols based on BAKELITE Brand 
Vinyl Dispersion Resins answered the 
needs of both. Plastisols can be used for 
coating, dipping, casting or slush mold- 
ing. The coils were dip coated, the cli 
gaskets molded. Handled as a liquid, 
plastisols are formed with little or no 
pressure, and a short bake at moderate 


temperatures fuses them into a tough, 
resilient material. 

Plastisols based on Bakeite Viny! 
Dispersion Resins are available in a 
wide range of colors. They also have 
good dielectric properties, as well as re- 
sistance to chemicals and water. Flexi- 
bility can be varied from semi-rigid to 
soft, depending on formulation. 

Applications for plastisols based on 
BAKELITE Viny] Dispersion Resins range 
from products as tiny as these clips, in- 
tricate as doll heads, large as industrial 
vent stacks. Find out how they can 
improve your product and production. 
Write Dept. KT-145. 












BAKELITE 


BRAND 


Viny! Dispersion Resins 






BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation $0 East 42nd Street, New York 17, N. Y. 
The term Bakers and the Trefoil Symbol are registered trade-marks of UCC 
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Five Large Fabricating Plants, and Rolling Mill, Located at Manitowoc and Two Rivers, Wisconsin 
... Serving Industry Since 1895 


Avoid the problems, but gain the profits of 


PLANT EXPANS/YONM through 
use of OUR FACI/TIES 


Here’s how you can reap the profit of added production in a 
’ fast-moving market, without running the risk or facing the 
ALU MINUM delay of increasing “‘plant and equipment.”” “Your own 
AND ST ‘AINLESS receiving room can quickly become your end of a dependable 
STEEL P ARTS pipeline supplying you with aluminum components from a massive 
‘ production line that’s already in business . . . and that has 
ST AMPINGS been for more than half a century! 

q 


INGS Here, at Manitowoc, Wisconsin, we are equipped, staffed, and qualified 
FORM to feed a steady flow of parts into your assembly line that will be 
LEC SECTIONS as accurately made and dependably delivered as though they had come 
ROL - from your own plant. The pictures on these pages give you only a 
CHEMICAL quick glimpse of the facilities that are at your disposal. 
ND MECHANICAL A letter, wire or phone call will bring a trained consultant to you 
HES promptly, to talk over your particular needs, whether they be 

FINIS ; ; . 
f in design, production, or delivery. With a mutual understanding 
‘ of the problems involved, we can then fit your new “‘plant and 
: equipment”’ smoothly and profitably into your present organization. 


CONTRACT DIVISION 


ALU MI NU M/GOODS 
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View of Coil Rolling Operation in Our Rolling Mill 


To get “THE BIG PICTURE” of the men 
and machines waiting to serve you at 
Manitowoc, ask for your copy of our new- 
est booklet, “SERVICE TO INDUSTRY.” 


It will be sent you by return mail. 
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HOW R/M CAN HELP IN BONDING FRICTION MATERIALS 


The bonding of friction materials to other mating 
members is an art. R/M has spent more years than 
any other company acquiring proficiency in it. 
Each successive job we've tackled has added to 
our knowledge of friction materials behavior. And 
trouble-shooting field trips—hundreds and hun- 
dreds of them—have familiarized R/M engineers 
with countless bonding problems. So the chances 
are good that if one is confronting you now, R/M 
has already solved it. 

R/M can bond to almost any type material. 
Steel is most frequently used. But R/M can also 
bond to aluminum, phosphor bronze, and fibrous 
materials. 

Unlike other manufacturers, R/M works with 
all kinds of friction materials—offers you the 


SPECIALISTS 


Mechanical Packings 
and Gaskets 


IN ASBESTOS, 
SINTERED METAL, ENGINEERED PLASTICS 


widest range in the industry. Consequently you 
can be sure of completely unbiased advice when 
you consult an R/M engineer. 

If you feel that friction-parts performance could 
be improved in yourequipment, contact Raybestos- 
Manhattan now. All the depth and breadth of 
R/M experience—the complete facilities of R/M’s 
seven great plants with their research and testing 
laboratories—is as near as your telephone. 

Write for your copy of R/M Bul- 
letin No. 500. It's loaded with prac- 


tical design and engineering data on 
all R/M friction materials. 


EQUIPMENT SALES DIVISION 


Raybestos-Manhattan, Inc. 
6610 Northwest Highway 
Chicago 31, lil. 
ROdney 3-2400 


RUBBER, 


Abrasive and 
Diamond Wheels 


Industria! 
Drive Belts 
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FOR HELP IN SOLVING YOUR PROBLEMS 


ENGINEERED RUBBER HOSE 


For general use with air, water, gases . . . special types for 
handling oil, acids, chemicals . . . non-spark high heat or 
non-contaminating constructions—R/M either has the hose 
or can make it for you. R/M hose constructions are made 
from natural or special synthetic rubbers—with strength 
members of long staple cotton . . . or super-strength syn- 
thetic cord . . . braided or solid wire reinforcement .. . al- 
ways designed to provide maximum strength, plus flexibility 
without excess weight. R/M also makes flanged flexible pipe 
and rubber expansion joints. More than 60 years’ manu- 
facturing experience has gone into the development of R/M 
hose, V-belts, transmission and conveyor belts, and molded 
rubber products. 


For booklet shown, or other data, 


write, phone or wire; 


MANHATTAN RUBBER DIVISION 
Raybestos-Manhattan, Inc. 
Passaic, N.J 
GRegory 3-2000 


¢ 


PACKINGS, GASKETS, "striae 


If you have a packing problem, don’t hesitate to call on R/M’s 
specialized packing engineering service. R/M has the right 
type of engineered packing or gasket sheet, no matter what 
you are sealing air, gas, water, steam, oil, solvents. foods or 
hydraulic fluids. Consult R/M also if your requirements call 
for asbestos textiles or ““TEFLON” products. Take full advan- 
tage of R/M’s many years of experience in all of these fields. 
Write for booklet on packings, gaskets and “TEFLON’ 


products, 


For booklet shown, or other data, 
write, phone or wire: 
PACKING DIVISION 

Raybestos-Manhattan, Inc 
Passaic, N.J. « Gregory 3-200C 
ASBESTOS TEXTILE DIVISION 
Raybestos-Manhattan, In 
Manheim, Pa. « Manheim 5-2211 


RAYBESTOS-MANHATTAN, INC. 


FACTORIES: Passaic, N.J.« Bridgeport, Conn. «Manheim,Pa.+ No Charleston, S.C. « Crawfordsville Ind. e Neenah, Wis.e Peterborough , Ontario, Canada 


Asbestos Tefion Tape, Packings, Engineered Molded 


Rubber Lined and Sintered Metol 
Conveyor er Textiles Sheets, Rods, Tubes Rubber and Plostics 


Belts Covered Equipment Friction Elements 


eels a is aan 
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... The secret behind its 


compactness is this | 
plastic housing custom molded by Sylvania 


Tur Anscoflash Type I is a highly 
compact flash attachment offering 
the camera fan an economical entry 
into the field of “‘flash”’ picture taking. 

To achieve this compactness and 
economy Ansco designed a unique 
plastic housing . . . one which would 
serve both as a reflector base and 
battery case. 

All parts of the Anscoflash Type I 
are in some way fastened to this 
plastic housing. That made design of 


* SYLVANIA 


this part complicated and the im- 
portant question where to get com- 
plete follow through on such a complex 
injection molding. Ansco found the 
answer at Sylvania. That’s because 
Sylvania offers complete “‘one source”’ 
service in custom molding of both 
thermoplastic and thermosetting 
materials. 


Here’s the important point we want 
to make: However simple or complex 
your plastic parts, we’d like to make 





these same facilities available to you. 
They include an experienced design 
and engineering staff—expert mold 
makers— modern automatic molding 
equipment—metal stamping and 
forming—and complete assembly if 
your part requires metal inserts or 
additions. 


Let us meet with you and discuss 
your next custom-molded plastic 
parts job. Phone or write Dept. K33S. 


Sy.vania Exectric Propucts Inc. 
1740 Broadway, New York 19, N.Y. 
In Canada: Sylvania Electric (Canada) Ltd. 
University Tower Bldg., Montreal 


LIGHTING * RADIO © ELECTRONICS ¢ TELEVISION * ATOMIC ENERGY 
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More precision —no more backlash after 
turret was mounted on TIMKEN’ bearings 


50 Timken® bearings are used in 
this Model 365 New Britain chuck- 
ing machine, which can machine 
both ends of suitable castings or 
forgings simultaneously. The tur- 
ret spindle of this machine was 
Originally mounted on a plain 
bushing. This method did not 
eliminate backlash completely. 
When Timken tapered roller bear- 
ings were mounted at each end 
of the turret shaft, backlash was 
eliminated altogether, rejects cut. 
Timken bearings also prevent 
chatter and insure precision be- 
cause they can be preloaded to 
any degree necessary to maintain 


the required rigidity. 





Timken bearings can handle 
heavy loads because they carry 
them on the lines of contact be- 
tween rollers and races. Their 
tapered construction permits them 
to take radial and thrust loads in 
any combination. Geometrically 
designed for true rolling motion 
and precision manufactured to 
live up to their design, Timken 
bearings practically eliminate 
friction. 

We even make our own special 
analysis nickel-rich steel to be sure 
Timken bearings are the best. 
We're the only U.S. bearing maker . N 
that does. When you buy or build SS — (ee CTS How THE NEW BRITAIN 
machines, always specify Timken a ; bal os tela sae ge peut cr 
bearings. Look for the trade-mark ‘ Model 365 Double-Ead 

Timken on every bearing. The Automatic Checking 
Timken Roller Bearing Company, Snciden ani Sia 
Canton 6, Ohio. Canadian plant: bearings to improve 
St. Thomas, Ontario. Cable ad- 


it Li EZ4 precision, minimize 
dress: ““TIMROSCO”’. yr . maintenance. 


This symbol on a product means 
tts bearings are the best, 


GREATER LOAD AREA 


Because the load is carried on 
the dime of contact between 
rollers and races, Timken bear- 
ings carry greater loads, hold 
shafts in line, wear longer. 

The Timken Roller Bearing 
Company is the acknowledged 


Soreciion samasensects: | TAPERED ROLLER BEARINGS 
rigid quality control; 4. special 
analysis Timken steels. 
































NOT JUST A BALL - NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL AND THRUST LOADS OR ANY COMBINATION 
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ONLY 


G.E. OFFERS ALL THESE SUPERIOR FEATURES 


me 


“Zz 


SMALLER, LIGHTER DESIGN—as much as MYLAR* INSULATION (right): 35 times ALL-ANGLE OPERATION—lubrication is 
40% smaller and 5v % lighter—-speeds as- the moisture resistance, 8 times the di- sure and protective when mounted in any 
sembly and cuts product shipping weight. electric strength of paper insulation (left). position; no need for costly specials. 


= 


EASY CONNECTION terminals are close MOUNTING VERSATILITY—with resilient DOUBLE LUBRICATION LIFE—50% more 
to cover plate; speed-nut welded inside or solid cradle bases, you can rotate any oi! capacity and more efficient oil reten- 
shell for fast connection from outside. G-E motor to meet your design needs. tion system cut G-E motor maintenance. 


*“DuPont trade-mark 





are available now in ratings you need 


Act today to cut YOUR costs on material, assembly, shipping! 


You have the opportunity to save now with smaller, 
lighter fractional-hp motors. General Electric, which 
pioneered these advanced motors three years ago, now 
offers prompt delivery on more than 850 basic models 
including the right motors for your products. 


IMPROVED PRODUCTS—plus savings in material, 
assembly, and shipping—await your conversion to 
these “‘years-ahead’’ G-E motors. For example: a com- 
pressor builder cut over-all manufacturing costs 25%. 
A pump manufacturer doubled sales of his streamlined 
product. A third manufacturer has reduced his shipping 
costs by 35%. 


PROVED PERFORMANCE of smaller, lighter G-E motors 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


on nearly 4,000,000 products demonstrates the superi- 
ority of the features listed at left. 


TO HELP YOU realize all these benefits, G.E. offers 
application aid from engineers who have helped apply 
these advanced motors to all types of products. 


WHY WAIT? Prompt delivery of the G-E motors you 
need can help you carry out a quality-boosting, cost- 
cutting program on your products without delay. For 
full information, including case histories of actual cost 
G-E 
Apparatus Sales Office today. Or write Section 702-23, 
General Electric Co., Schenectady, N. Y. 


savings with G-E fhp motors, contact your 


ON NEXT PAGE 


3 examples of 


Time lailels 








G-E motor benefits 





HOW SMALLER, LIGHTER G-E FHP MOTORS HELP 


IMPROVE YOUR PRODUCT PERFORMANCE 


ee a ee 


G-E BRAKE-MOTORS, '( to *4 hp, pro- 
vide positive braking or holding for over- 
head doors, small elevators, etc. Brake 
adjustment, usually unnecessary, is sim- 
ple. Combined manual release and wear 
indicator is easy to Operate, permits 
visual inspection. Bulletin GEC-1273. 


ON ELECTRIC DOOR OPERATORS 


50% LIGHTER WEIGHT of ‘‘years-ahead’’ G-E motors makes in- 
stallation much easier. Valuable space is saved because of 40% 
smaller size. Doubled lubrication life minimizes maintenance in 
hard-to-reach places. Available for all types of doors and control 
systems. 14 to 34 hp. See Bulletin GEA-5567. 


“PACKAGED” G-E GEAR-MOTORS for 
conveyors, hoists, etc., are the most 
compact low-speed drives available. In- 
stallation is fast and simple. Only mainte- 
nance normally required is infrequent 
lubrication. Concentric- or right-angle 
shaft, '4 to *4 hp. Bulletin GEA-6133. 


EQUIPMENT 


ON FOOD-PROCESSING 

















’ . 
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THREE-QUARTER MOTORS save space, 
provide compact, lightweight power for 
‘“‘built-in’’ applications on cranes, hoists, 
etc. High-torque performance assures 
ability to easily start and run heavy 
loads. Single-phase motors available for 
instantly reversing operation. '4 to 34 hp. 


EQUIPMENT 


SMALLER SIZE of G-E motor helps you build a more compact, 
lighter-weight product. All-angle operation gives you greater 
design flexibility without special motors. Absence of high-pitch 
noise in the magnetic circuit means extra-quiet operation. 
Complete line 14 to 34 hp. Bulletin GEA-5567. 


FOR FULL INFORMATION on these and other G-E fhp motors, contact your nearby G-E Apparatus 
Sales Office. And write for Bulletins listed to General Electric Co., Sect. 702-23, Schenectady, N. Y. 


GENERAL @ ELECTRIC 








This eng shows tooth contact of a Curvic ee the manufacture and assembly of this shaft 


Coupling used in an aircraft drive shaft. The coupling and permits “in the field’ maintenance, 


CURVIC® COUPLINGS—what they are 


and how they can help improve your product 








Curvic Couplings are precise face splines 
that drive, center and align parts with a 
high degree of accuracy. 

They can improve your product by 
giving improved design, simplify main- 
tenance through the use of interchange- 
able parts and lower production costs by 
eliminating the need for large complex 
parts. 

Because Curvic Coupling teeth curve 
lengthwise—either concave or convex— 
contact between the joining teeth is con- 
trolled. The load carried is equally dis- 
tributed on all teeth as tooth-to-tooth 
spacing is held to extremely close limits. 
Therefore, Curvic Couplings can be made 


smaller, thinner and lighter than many 
other types of toothed connections. 


Three principal types 

1. The permanent Curvic Coupling is used 
for driving and aligning. It is for such 
uses as building up accurately balanced, 
precision rotors for jet aircraft engines. 
Curvic Couplings can hold mating parts 
within 0.0005” total runout. 

2. The semi-universal Curvic Coupling al- 
lows misalignment of shafts (2° maxi- 
mum) together with axial freedom. Local- 
ized tooth bearing prevents load concen- 
tration on ends of teeth. 


3. Shift and overload Curvie Clutches main- 


GLEASON WORKS 


Builders of bevel gear machinery for over 90 years 


1000 UNIVERSITY AVE., ROCHESTER 3, N. Y. 


tain proper tooth contact while the clutch 
engages and disengages. Shift clutches are 
used in washing machine wringer drives, 
motor trucks, outboard motors, aircraft 
—wherever a positive toothed clutch is 
needed. 

Overload clutches are used where the 
amount of torque to be transmitted must 
be regulated, as in power screwdrivers. 

The Gleason Engineering Department 
will be glad to consult with you regarding 
Curvic Couplings for your product. Write 
for our booklet. 


aie 


ee ee 


The drawing above shows the method of produc- 
ing both sides of Curvic Coupling teeth with the 
same surface of the cutter or grinding wheel, so 
that both sides have the same curvature. Curving 
the teeth lengthwise in this manner assures con- 
trol of contact between joining teeth. 
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your product, too, because they are more 


compact in design. 
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New Westinghouse Design 
Cuts Motor Weight Up to 50% 


» +». one important FACT about the 


new Westinghouse 48-frame fhp motor 


Many cost-saving features make the new Westinghouse 
48-frame your best motor buy. Lighter, smaller and 
more compact in design, it can be used to advantage 
in your product. 

The lighter motor lets you use lighter mountings, 
lowering material costs. And it’s easier to handle, faster 
to install on assembly lines. In many cases, your shipping 
costs will be lowered, too. 

A new, lighter base—either rigid welded to frame 


or resilient—assures stronger mounting even under 
severe operating conditions. 

It is the only true all-angle mounting motor. Don’t 
expect all these benefits in any other motor. 


The Man With The Facts, your Westinghouse sales 
engineer, has all the information about this new fhp 
motor line. Contact him or write for DB-2801 for 
complete technical data. Westinghouse Electric Cor- 


poration, Small Motor Division, Lima, Ohio. _}-03019 


you can be SURE...1¢ irs 


Westinghouse 


Fact 3... straight-through ventilation 
of this new motor insures cooler op- 
eration for longer running periods, 
even at peak loads. 
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Fact 4...exclusive Thermoguard® over- 
load protection (optional). It opens 
(top) when overheating occurs... it 
resets when cool to resume operation. 


Fact 5... Mylar* insulation, one half as 
thick but possessing greater dielectric 
strength, provides better moisture pro- 
tection, greater physical strength. 


*DuPont Reg. Trade-Mark 





FLEXLOC AT WORK 





DESIGNER OF WELDING DIE uses one-piece, all-metal thin 


FLEXLOCs as stop nuts on flexible cable assembly. Although the assembly swivels, 
FLEXLOcCs won’t work loose. 

Nuts that loosen cause trouble. Contact is poor; flow of current erratic; welding 
faulty—and faulty welding means inferior finished jobs. 

Don’t take any chance of nuts loosening on vital assemblies. FLExLocs are made 
to stay put. And they are available in a wide range of sizes, types and material. 
See your authorized industrial distributor for Bulletin 866 and samples. Or write 
STANDARD PRreEsseD STEEL Co., Jenkintown 28, Pa. 


Use FLEXLOCs anywhere safely 


ON ROUGH BOLTS. They’l! smooth out bolt threads without damaging the threads 
ore at FLEXLOC 


IN TEMPERATURES TO 550°F in plated nuts and even higher in unplated ones. High 
temperatures do not affect FLeExLocs. Nuts with non-metallic inserts fail under LOCKNUT DIVISION 
such conditions. 





® 


AS STOP OR LOCK NUTS. After at least 114 threads of a standard bolt are past the 
top of the nut, the FLExLoc stays put. 


REGARDLESS OF MOISTURE, OIL, DIRT OR GRIT. None of these conditions make any 
difference to a FLexioc, and vibration won't loosen it. JENKINTOWN PENNSYLVANIA 
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IN.POWDER METALLURGY 


Switching to OILITE, helps 


Make this Manufacturer Competitive 





Price competition and rising production costs 
caused one sewing machine manufacturer to 
re-examine his component parts to determine 
how costs could be lowered while maintaining 
high quality standards. 


Super OILITE and Steel OILITE pro- 
vided the answer. Many parts, including 
gears, eccentrics and sprockets, were re- 
designed for production in these high-strength 
materials. Formed in automatic presses in 
seconds, these OILITE parts reduced costs 


CHRYSLER AMPLEX PRODUCTS 


OILITE Bearings 


Permanent Metal Filters Friction Units 


Finished Machine Parts 


substantially by eliminating costly machining 
operations... and high quality is maintained. 


The conversion provided another benefit. 
Certain parts were designed to take advan- 
tage of the self-lubricating qualities available 
in some OILITE materials. 


Let Amplex help you with your parts problems. 
The Chrysler-Amplex engineering facilities, 
unmatched in the powder metal industry, are 
ready to serve you. Call or write today. 


IT’S NEW! IT’S FREE! 


First complete information 

on powder metal bearings, 
finished machine parts, fil- 
ters and special parts. 48 
pgs. Write today for OILITE 
Engineering Manval E-55. 


fousre) Only Chrysler makes OiLITE 


CHRYSLER CORPORATION - AMPLEX DIVISION 
Dept. F-10 Detroit 31, Michigan «¢ Overseas Distribution—Chrysler Export 
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Four More Miller Firsts .. . 


Our “Report To Cylinder Users” was a simple 
statement of Miller Fluid Power Company’s pol- 
icy. In it was mentioned our dedication to tue 
constant improvement of our products. 

In line with this policy, here are new quality 
cylinder features that will eliminate many of the 
problems which you have reported to us. 

Miller gave cylinder users one of its firsts when 
we chrome-plated all cylinder piston rods. Our 
reason was obvious. Chrome-plating gave every 
rod a mirror-like finish that no corrosive or abra- 
sive dust could scratch. Miller made this chrome- 
plated, longer lasting rod standard. AT NO 
EXTRA COST. 


Preventing Damage To Piston Rods 


There were still plenty of hazards to which pis- 
ton rods were subjected. A careless workman 
with a too handy wrench or pair of pliers meant 
a scored piston rod. A falling object striking the 
rod dented the softer metal beneath the plating 
of chrome. A jolt during assembly left its trouble- 
breeding mark. All of these nicked and scored 
the piston rods, damaging the whole assembly. 
Little could be done about this beyond repair and 
replacement until the Miller announcement that 
from now on the piston rods on all cylinders— 
air and hydraulic—will be specially hardened 
(52-55 Rockwell C) to foil the carelessly used 
tool, the accident in transit or assembly, the fall- 
ing object or unnoticed knock. Naturally, the new 
hardened rods will still be chrome-plated. Miller 
will now make this super quality an everyday 


standard. AT NO EXTRA COST. 


Meeting The Challenge Of The 
New Demands On Seals 


Rod seals on Miller hydraulic cylinders were 
constructed to be leakproof under all ordinary 
operating conditions. We guaranteed this. But we 
also stated in all our catalogues that for special 
conditions there must be special rod seals at an 
extra cost. Rod seals to withstand high tempera- 
tures had to be specially constructed. Where fire 
resistant fluids were used, special rod seals had 
to be provided at an extra cost. Because many 
fire resistant fluids destroy ordinary packing. 

The present widespread use of these fluids and 
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excessive heat generation from high speed op 
eration and increased loads have resulted in re 
ports of trouble on cylinders where ordinary seals 
were subjected to these hazards. These reports 
were not received with joy at Miller, even when 
the fault was definitly not ours. We don’t like 
to have trouble develop on any Miller installation 
under any condition. So we decided to do some 
thing about these problems of the rod seals. 

A new expensive material known as “TEF 
LON” has been developed for use as seals. This 
material is impervious to temperatures from 
— 100° to plus 500° F. It resists all known fluids, 
even the most destructive of the fire resistani 
fluids. Now, every piston rod on every Mille: 
hydraulic cylinder will be fitted with “TEFLON” 
Piston Rod Seals. AT NO EXTRA COST 

In addition, all rod wiper seals on all Millet 
Air and Hydraulic cylinders will be of the sam: 
chemical-and-heat resisting Teflon material. 

These Teflon rod wiper seals will be standard 
on every Miller cylinder, regardless of how and 
where it will be used. This is Miller’s way of 
doubly insuring cylinder users against all possible 
hazards. AT NO EXTRA COST. 


Protection Against Rust 


The barrels of Miller air cylinders are of mois- 
ture-resistant brass. The barrels of hydraulic cyl- 
inders, since they run in oil, are protected once 
they are installed and in operation. Beyond this 
all cylinder parts are subject to rust and corro 


sion. Such exposed parts as heads, caps and tie 


rods quickly show the unsightly evidences of 
rust. At least this has been so up till now. But 
all this is now being corrected. 

From now on Miller will protect all these parts 
on both air and hydraulic cylinders with a black 
oxide process in which a chemically created ferric 
oxide coating is developed on the surface of the 
metal to protect against rust and other corrosion. 
Every Miller cylinder sold will carry this added 
protection. AT NO EXTRA COST. 

These four new Miller firsts are added to the 
many firsts established by Miller. Like other 
Miller firsts which created new departures in cyl 
inder design and construction, these are now of 
fered as Miller standard specifications. AT NO 
EXTRA COST. 


MILLER FLUID POWER COMPANY 
2002-04 N. Hawthorne Avenue 
Melrose Park IIlinois 





at no extra cost to you... 


NEW Quality Features on All 
AIR and HYDRAULIC CYLINDERS 


Benefits To You 


CASE-HARDENED Piston Rods (52-54 
Rockwell “C”) provide practically complete 
protection against damage from hammer 
blows, wrench-dropping, mishandling, and 
similar occurrences. 














The HARD CHROME PLATING over the J 
case-hardened rods protects against scratch- ia SA 
damage and rust. = 


Benefits To You 


“TEFLON” Rod Wipers and “TEF- 
LON” Hydraulic Seals withstand tem- 
peratures from —100° F. up to 500° F. 
They are impervious to practically all 
known chemicals, including the fire-re- 
sistant, special, and standard hydraulic 
fluids in current use. 


Highest quality Black Ferric Oxide Fin- 

ish provides rust protection in air cyl- 

inder operation and on all cylinders <1 
during shipping and installation. 


wee eS ~ 
Cylinder heads, caps, mountings, pis- i ‘ 


rc 
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é 

Benefits To You , | 
ee 


tons, followers, and the unplated por- 

tions of the piston rods have this finish. ‘ L 
It is not recommended for water serv- an 
ice. iy 


Rae 


WRITE FOR CYLINDER BULLETINS H-104 and A-105 
Complete Miller cylinder line includes: air cylinders, 
1%" to 20” bores, 200 PSI operation; low pressure hy- 
draulic cylinders, 1¥%" to 6” bores for 500 PS! opera- 
tion, 8” to 14” bores for 250 PSI; high pressure hydraulic EFFECTIVE DATES 
cylinders, 1%" to 12” bores, 2000-3000 PS! operation. 


These new Miller features will be 
All mounting styles available. 


provided at no extra cost after 
Over 8,000 Different Cylinder Selections Avail- January 1, 1956—and at Miller's 


able for immediate Delivery. Write for Com- option prior to that date. 
plete List. 





SALES AND SERVICE FROM COAST TO COAST . 

CLEVELAND * YOUNGSTOWN © DAYTON * TOLEDO ¢ CINCINNATI * COLUMBUS , 

PITTSBURGH * PHILADELPHIA * BOSTON © HARTFORD © NEW YORK CITY 2-04 N. Hawthorn " 

BUFFALO * ROCHESTER © MINNEAPOLIS * GRAND RAPIDS © DETROIT © FLINT 2002-04 orne Ave. Melrose Park, Ill. 
FORT WAYNE * SOUTH BEND * INDIANAPOLIS ¢ MILWAUKEE © LOUISVILLE 

KANSAS CITY * SEATTLE * LOS ANGELES © SAN FRANCISCO © BALTIMORE 

DENVER © ST. LOUIS * MOLINE * CHICAGO © HOUSTON © ATLANTA 

TORONTO, CANADA and OTHER AREAS 





Enjoy performance 
; _ that's 


_— application-engineered | 


AOSmith 
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integral hp 
motors 





Single phase, , 
Polyphase... y, 
Drip-proof 








in your 
transmission 
belt needs 


PowerGrip “Timing” Beit 





No. Advantages Fiat Belts 





1. No need for lubrication Vv 





2. Positive elimination of slip v 
and creep 





. Completely compact (Both 
in width and pulley diam- 
eter) 


< 





. lightweight (Heavy duty 
belt only 0.1 Ib./ft./in.) 





. No noise or vibration 





. No initial tension 





. Unusual speed range 
(Speeds up to 12,000 FPM) 





.. Efficient (Elim. heat, lube 
drag, high bearing loads) 





. Constant angular velocity 
(no speed fluctuation) 





. Minimum backlash 





. Design flexibility 





. Economical 





. No stretch 





. Can it be completely housed 
and forgotten? 


<~ 1</14/ 6/64/68 |; | S&S | S/S] S 


























Note that the U. S. PowerGrip “Timing” Belt takes a “V¥" after every advantage 


While every type of drive has certain advantages, no type 
of power transmission possesses so many advantages as 
the U.S. PowerGrip “Timing” Belt drive. For example, 
it is the only positive drive that never needs lubrication. 


THE LIST OF USES GROWS DAY BY DAY! Power produc- 
tion machinery in every field is made more efficient, 
volurre of production increased, and maintenance costs 
lowered with this amazing belt. The list of OEM applica- 
tions grows too numerous to mention. U.S. PowerGrip 


has streamlined hundreds of products ...made them sell 
above competition. Some equipment would not be in 
existence at all, if it weren't for this great belt. 


Immediate delivery of stock drives with ratios up to 
12 to 1 is obtainable from any of United States Rubber 
Company's selected distributors or any of the 27 “U.S.” 
District Sales Offices, or the address below. 

Send for free illustrated manual, complete with stand- 
ard drive tables. 


“U), S.° Research perfects it...“U. S.”” Production builds it...U. S. Industry depends on it. 


UNITED STATES 


RUBBER COMPANY 


MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N.Y. 


Hose « Belting * Expansion Joints « Rubber-to-metal Products + Oil Field Specialties + Plastic Pipe and Fittings «+ Grinding Wheels « Packings * Tapes 
Molded and Extruded Rubber and Plastic Products « Protective Linings and Coatings « Conductive Rubber ¢ Adhesives ¢ Roll Coverings * Mats and Matting 
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Look inside for the reasons why 


a? 


SINGLE-PHASE 





New Separately-Sealed Starting Switch! 
An exclusive A. O. Smith development, 
the totally-enclosed, fully-protected start- 
ing switch is located in the end frame. 
Starting switch is kept clean which means 
longer service. To service switch there’s 
no need to remove motor from line. Just 
remove end cover . . . only seconds re- 
quired to get to starting switch . . 
four screws to remove. 


. only 











Moisture-Resistant Stator 
Stator core assembly is built up of high- 
grade, silicon laminations welded together 
into a compact, uniform unit. Stator is 
dipped in special insulating varnish and 
baked, preventing moisture and corrosion 
from attacking the coils and laminations. 
Stator windings are made of heavy Form- 
var wire and covered with insulation of 
high dielectric and mechanical strength. 


By simply removing cover and loosening three screws 
the roomy conduit box can be rotated to any position 
through 360° for more convenient installation. Box 
| contains ample space for easy connection of leads, 


| There's no need to change product design to use new 
_ NEMA frame sizes — 182, 184, 213, 215. A. O. Smith 
integral horsepower motors are offered with optional 
frame mountings — drilled to old specifications or the new. 











Efficient Cooling System 
Large fan supplies am- 
ple amount of cool air 
over the coils. The con- 
trolled ventilating sys- 
tem helps keep bear- 
ings clean from dirt, 
dust and other foreign 
matter. 








A. 0. Smith integrals are your best buy 


Shielded Ball Bearings 

Ball bearings and enclosures are 
grease packed. Protective de- 
sign prevents escape of lubri- 
cant, keeps out foreign matter. 
Shielded bearings are designed 
for even load distribution under 
all working conditions, assuring 
minimum maintenance. 


| 


Die-Cast Rotor 


Rotor is aluminum die- 
cast and is made up of 
punched laminations of 
high-quality silicon steel. 
It’s dynamically balanced. 
Asa result, you get smooth, 
vibrationless operation, 


trouble-free performance. 


d 


POLYPHASE 


Permalign End Shields 
Precision-built, end 
shields provide rigid 
support for bearings. 
As a result, you’re as- 
sured of maximum 
bearing life and per- 
manent rotor align- 
ment. 


A. O. Smith 


polyphase 


Rugged Main Frame 


One-piece main frame 
is constructed of rolled 
steel. This construc- 
tion provides extra 
strength and rigidity 
under stress and phy- 
sical abuse that would 
crack ordinary frames. 


‘"tegra!l hp motors ore built in 


thru 10 hp. and single-phase 


a thru 5 hp. in various standard speeds and 


frequencies 


Available with NEMA | and 


D flanges plus special flanges «3 reauvired 





A. O. Smith's electric motors are precision-built at this modern plant in Tipp City, near Dayton, Ohio. 
Manufacturing facilities cover nearly 200,000 sq. ft. of floor space, with more than 
600 skilled motor-builders employed. Write for Bulletin EM154 which takes you 
on a tour of our plant to acquaint you with the modurn, cost- 
reducing operations that give you better 


motors for top performance. 


A. O. Smith integral hp motors (1-10 hp) are wide- 
ly recognized for dependability of service and low- 
cost maintenance. * This is true because they are 
application-engineered to meet customer require- 
ments. Specific application engineering is accomplished 
by maximum use of various standard features, blended 
perfectly with special parts to meet your exact specifica- 
tions. * A. O. Smith designs integrals to fit your job — 
precisely. Long life and minimum service problems are 
assured. * When it comes to integral hp motors, it's good 
business to contact A. O. Smith. 


Wt 
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The A. 0. Smith name stands 
for progress and quality Tistnah veseurch oy ice Helier way 


When you deal with A. O. Smith, you're dealing 


with one of America's great corporations. This 
name appears on the world’s most popular water 
heater — Permaglas, glass-lined and rust-proof — 
proved in more than 2,500,000 homes. This name 


appears on fine welding machines and electrodes C Ms ee ae ee 
. on pressure vessels and refinery heat exchang- 
ers .. . on pressed steel automodile frames. On all ELECTRIC MOTOR DIVISION 
these products, and many more, the A. O. Smith 227 East Helena Street 
name stands for great PERFORMANCE backed by Dayton, Ohio 


Rulletin No. EM156 creative research. International Division: Milwaukee 1, Wisconsin 








If you need 
a helping hand...... 
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If you need more elbow room... 


If you need more space and don’t know where to get it, your Kaiser Aluminum Distributor 
can probably help. By drawing on his large inventory, you can use much of your present 
storage space for production. Or, if you’re tight on cash, just eliminate your storage space 
and thus reduce your overhead. 


think of your 


GIS@ 


— Ym 


If you've bitten off more than you can chew... 


If you find yourself with more work than you can handle, your Kaiser Aluminum Distributor can 


cut to your needs. 


help. He’s geared to meet your emergency needs, to go to work for you the minute you call. He 
stocks a wide variety of aluminum and can provide you with almost any size, shape or alloy— 
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If youre stuck with high costs... 


You can reduce your raw material outlay and cut your handling and insurance costs by 
drawing on the large stocks of your Kaiser Aluminum Distributor. You can use his inven- 
tory as your own... because he can give you machine-side delivery as you need it. 


luminum Disiribuior 





All these services mean more profits for you 


because they help lower your costs! 


Call your Kaiser Aluminum 
Distributor today! You'll find 


his name on the next page! 


Product Engineering — October, 1955 





Kaiser Aluminum Distributors 





ATLANTA, GEORGIA 
Warehouse Division, Atlantic Steel Co. 
Phone: Emerson 3451 
BALTIMORE, MARYLAND 
Hill-Chase Steel Co. of Maryland 
Phone: Peabody 2-7300 
BEAUMONT, TEXAS 
Standard Brass & Mfg. Co. 
BIRMINGHAM, ALABAMA 
Hanna Steel Corporation Phone: 9-2127 
CHICAGO METROPOLITAN AREA 
Fullerton Steel & Wire Co. Phone: Merrimac 7-2700 


Korhumel Steel & Aluminum Co., Evanston, Illinois 
Phone: Ambassador 2-6700 


Miratile Mfg. Company Phone: Hudson 8-2200 
(Serves House Trailer Industry only) 
CINCINNATI, OHIO 
Morrison-Drabner Steel Co. 


CLEVELAND, OHIO 
Copper & Brass Sales, Inc. Phone: Endicott 1-6757 
Nottingham Steel Company Phone: Atlantic 1-5100 


DALLAS, TEXAS 


Delta Metals, Inc. Phone: Logan 7443 
Earle M. Jorgensen Co. Phone: Riverside 1761 


DAVENPORT, IOWA 
Nichols Wire & Aluminum Co. 
DETROIT, MICHIGAN 
Copper & Brass Sales, Inc. Phone: Lorain 7-3380 
Steel & Aluminum Products Corp. 
Phone: Vermont 6-9285 
GRAND RAPIDS, MICHIGAN 
Copper & Brass Sales, Inc. 
HONOLULU, T. H. 
Permanente Cement Co. 


HOUSTON, TEXAS 
Earle M. Jorgensen Co. Phone: Orchard 1621 
Standard Brass & Mfg. Co. Phone: Capitol 6531 

INDIANAPOLIS, INDIANA 
Hubbell Metals Inc. Phone: Hickory 9261 
F.H. Langsenkamp Company Phone: Imperial 4321 

KANSAS CITY, MISSOURI 
Hubbell Metals Inc. Phone: Baltimore 7760 

LOS ANGELES, CALIFORNIA 
Eureka Metals Supply Co. Phone: Mutual 7286 
Earle M. Jorgensen Co. Phone: Lorain 7-1122 
Reliance Steel Company Phone: Adams 3-3193 

MIAMI, FLORIDA 
Fullerton Metals Co. 


Phone: 4-2641 


Phone: Wabash 1-4480 


Phone: 3-1895 


Phone: Empire 1-6681 


Phone: 5-2541 


Phone: 84-3165 — 84-2490 
63 


MILWAUKEE, WISCONSIN 
Korhumel Steel & Aluminum Corp. of Wis. 
Phone: Evergreen 4-6000 
MINNEAPOLIS, MINNESOTA 
Korhumel Steel & Aluminum Co. 
Phone: Geneva 2661 
NEW ORLEANS, LOUISIANA 


Orleans Steel Products Co., Inc. 
Phone: Raymond 2116 


Standard Brass & Mfg. Co. Phone: AUdubon 1381 


NEW YORK METROPOLITAN AREA 


T. E. Conklin Brass & Copper Co., Inc. 
Phone: Walker 5-7500 


A. R. Purdy Company, Inc., Lyndhurst, N. J. 
Lyndhurst: Phone Webster 9-8100 
New York: Phone Chelsea 3-4455 
Newark: Phone Humboldt 2-5566 
OAKLAND, CALIFORNIA 


American Brass & Copper Co. 
Phone: Higate 4-2366 


Gilmore Steel & Supply Co. 
Phone: Glencourt 1-1680 


Earle M. Jorgensen Co. Phone: Higate 4-2030 
PHILADELPHIA, PENNSYLVANIA 

Hill-Chase & Company, Inc. 

Phone: Delaware 6-5400 

PITTSBURGH, PENNSYLVANIA 

William M. Orr Co., Inc. Phone: Churchill 2-3000 
PORT ARTHUR, TEXAS 

Standard Brass & Mfg. Co. 


PORTLAND, OREGON 
Eagle Metals Inc. of Oregon 
SAN FRANCISCO, CALIFORNIA 


Gilmore Steel & Supply Co. 
Phone: Klondike 2-0511 


SEATTLE, WASHINGTON 
Eagle Metals Company Phone: Lander 9974 


SHREVEPORT, LOUISIANA 
Standard Brass & Mfg. Co. 


SPOKANE, WASHINGTON 
Eagle Metals Company Phone: Keystone 0587 


ST. LOUIS, MISSOURI 
Hubbell Metals Inc. 


SYRACUSE, NEW YORK 
A. R. Purdy Co., Inc. 


TULSA, OKLAHOMA 
Earle M. Jorgensen Co. 


WICHITA, KANSAS 
General Metals, Inc. 
Phone: Amhurst 7-1208 —7-1209 


Phone: 5-9377 


Phone: Tuxedo 5201 


Phone: 2-9483 


Phone: Franklin 1-0212 


Phone: Syracuse 72-6677 


Phone: 85-1511 
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Linear 


VEE-DAM’ 


Frere's A UNIQUE, revolutionary split V-Ring design that 


positively stops both labyrinth flow and lateral leakage! 


LingAR VEE-Dam RINGS don't require precise fitting. Even when 
gaps occur at the ring joints, through careless installation or 
variations in bore size, fluid can't leak past the rings. Here's why: 
Sturdy Rubber Dams (A) in the grooved hinge area hermetically 
seal off center groove sections. When rings are stacked to- 
gether, these dams eliminate all labyrinth flow. External abut- 
ments (B) on the ring shoulders prevent lateral leakage and 


provide stabilizing support. 


Let us show you how LINEAR Vée-Dam RINGS, engineered to 
your application in a choice of fabric reinforced synthetic 


rubbers, save you installation and maintenance time, and assure 
you absolutely leakproof packing over a wide tempera- 


ture range. 
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pec taoreo compact, self-contained 
parallel shaft gear drives are de- 
signed to avoid common problems en- 
countered in transmitting heavy shock 
loads. Here’s how: 

1. FOR DEPENDABLE OPER- 
ATION gears are precision-machined, 
shafts rigidly supported. 

2. TO WITHSTAND HEAVY 
SHOCK and overhung loads, ball and 
roller bearings are used throughout. 

3. TO PREVENT ENTRANCE OF 
DIRT and moisture, effective grease- 
lubricated seals are used on all shafts. 

4. FOR SUPPLYING OIL to each ro- 
tating part at all speeds, automatic 
splash lubrication is used. 

5. TO PREVENT REVERSE ROTA- 
TION on conveyors, elevators and 
similar equipment, a built-in backstop 
can be provided. 

6. FOR EASY INSPECTION OR 
MAINTENANCE, all parts can be re- 
moved without disturbing base, which 
can be grouted in concrete. 





Book 2619 gives complete details. 
Get a copy from your Link-Belt of- 


Tenn — of De an ae re hcg tg apenen ‘ hk fice or authorized stock carrying 
bearing on output shaft withstands the exceptionally tough duty. j distributor. Or write direct. 





Get JOB-MATED drive combinations 
from the complete Link-Belt line 


In addition to parallel shaft gear drives, Link-Belt 
builds in-line helical and Boag gear 

motors, Motogears, variable speed drives, fluid 
drives, chains, sprockets, bearings, etc. ENCLOSED DRIVES 

All are pre-engineered for easy installation end LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 


maximum efficiency. 1. To Serve — ~4 There Are Link-Belt Plants, Sales Offices, Stock 
Branch Stores and Distributors in All Principal Cities. 


Export Otice, New _— 7; Canada, Scarboro (Toronto 13); Australia, 
South Africa, Spetngs. Representatives 


Throughout the World. 13,874 
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50-ton crane becomes 85-ton crane 
with no increase in size : 


United States Steel’s Edgar Thom- 
son Works in Braddock, Pennsyl- 
yania, needed new and heftier crane 
equipment to handle larger ladles. 
One requirement was four new crane 
trolleys which were to operate on the 
same bridges, if possible, and in 
exactly the same clearances as before. 

The trolleys had to be stronger but 
no larger than before; so ordinary 
steel wouldn’t do. Needed, was a 
steel of exceptional strength which 
could be welded easily. Lots of alloy 
steels could have met the strength 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 


i 32 al ae 


ne ee ee 


oe * 


requirements; but USS “T-1” Steel 
was the only steel that could supply 
not only the required strength, but 
good weldability as well. 

“T-1” Steel plate—in %” and 1” 
thicknesses—was used in box girders 
and lateral stiffener plates of the 
trolleys. This change increased the 
crane capacity from 50 to 85 tons 
with no increase in size. 

The structure was welded with 
AWS E12015 electrodes. It was as 
easy as welding carbon steel. No 
stress relief was needed. And the 


welds developed the full yield 
strength of the steel: 90,000 psi 
minimum. 

Remember this story when you 
must weld very high strength parts 

parts that must operate at tem 
peratures as high as 900°F. or as low 
as 40°F. below zero, parts that must 
withstand tremendous impact abuse, 
abrasion or tensile stress. Then con 
sider USS “T-1” Constructional Al! 
loy Steel. For full particulars write 
United States Steel, Room 4960 
Pittsburgh 30, Pa. 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


it's a full-hour TV program presented every 


G3 7 7) SEE THE UNITED STATES STEEL HOUR 
other week by United States Steel. Consult your local newspaper for time and station 
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CONSTRUCTIONAL ALLOY STEEL 
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STRAIGHT 


can 
help 


you... 





Ever have herringbone gears bind on you be- 
cause the shaft couldn’t float freely to permit 
the gears to mate properly? It can happen 
when you use laterally locked bearings—but it 
can’t happen here! 


The designer of this pump assembly has made 
doubly durn sure he won't get into trouble— 
by specifying HYATT A-6200-T Cylindrical 
Roller Bearings. First, he knows they'll provide 
plenty of lateral float so the herringbone gears 
can mesh freely (and to take care of possibile 


BARREL TAPER 





HYATT BEARINGS DIVISION + GENERAL MOTORS CORPORATION + HARRISON, NEW JERSEY 


you specify— 


ee 





Hy-Loads 





PROVIDE HORIZONTAL FLOAT 


HY POTENUSE, the sage of the slide rule, SAYS: 


shaft expansion in case hot liquids are pumped). 
Second, a single bearing with two rows of rollers 
gives him maximum load capacity in minimum 
space—without any possibility of overload on 
one bearing or the other that might creep in 
if he used two separate bearings. 


If you haven't a HYATT General Catalog 
No. 150 handy, better send for yours pronto, 
brother—it'll save you a heap of time and 
headaches! Remember, you can’t go awry when 
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Massive boom built of USS TRI-TEN Steel 


helps to keep this giant shovel working around-the-clock all year ‘round 


To pay off on the more than a million- 
and-a-half dollars invested in this mam- 
moth 45-cu. yd. power shovel it must 
operate continuousl y—24 hours a day, day 
after day, every month in the year. 

That’s why the engineers of the Marion 
Power Shovel Co., Marion, O., selected 
USS Tri-Ten Steel for all plates, angles 
and tees in the massive 120 ft. boom. For 
this tough, versatile steel not only has 
great strength—a 50% higher yield point 
than carbon steel—but in addition pos- 
sesses an important advantage well proved 
in other similar construction . . . it has the 
unusual ability to withstand shock and 
stress at sub-zero temperatures. Here in 
short is a true all-weather steel. 

In other words, when the thermometer 
drops to the point where a less efficient 
steel might tend to crack and fail in serv- 
ice, USS Tri-Ten construction can confi- 
dently be depended upon to keep the 
equipment profitably on the job. 


Not only in booms like this, but in drag 
line buckets, heavy-duty truck frames, 
bull-dozers and power shovels that must 
be kept working hour after hour in any 
kind of climate, USS Tri-Ten Steel and 
its companion, USS Tri-Ten “E” Steel, 
have proved their superiority by minimiz- 
ing breakdown hazards. In hundreds of 
heavy-duty applications, where depend 
ability is of prime importance, the use of 
these high strength steels has resulted in 
the kind of uninterrupted operation that 
spells bigger output at lower cost 


NOW AVAILABLE... Our new “Design 

Manual for High Strength Steels 

xy is ready for distribution. This 174 

page book is free. It contains com- 

prehensive and practical informa 

tion that you will find extremely 

useful in designing your equipment 

for greater economy and efficiency 

by the sound use of high strength 

This machine is moving an average of steels. For your copy, write on your 

well over 1,200,000 cu. yds. of overburden company letterhead giving your title 

a month at the Wright Mine of the or department, to United States 

Boonville Collieries Corporation, sub- Steel Corporation, Room 4939, 525 

sidiary of Ayrshire Collieries Corp. of William Penn Place, Pittsburgh 30 
Indianapolis, Ind. Pennsylvania 


UNITED STATES STEEL CORPORATION, PITTSBURGH ~ AMERICAN STEEL & WIRE DIVISION, CLEVELAND + COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
NATIONAL TUBE DIVISION, PITTSBURGH + TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. + UNITFD STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS HIGH STRENGTH STEELS 


USS TRI-TEN «+ USS COR-TEN « USS MAN-TEN 
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Taking the noise 





With movable wall panels, like those pictured 
above, you can build a room anywhere— 
in the factory, in the office, in the laboratory. 
But the new room would be impractical 
unless it were protected from outside vibra- 
tion and noise. That’s where 3M comes in. 


EC-1000 is a vibration and sound damping 
coating that withstands high temperatures 
directly after application. Immediately after 
EC-1000 is sprayed on the back side of the 
metal panels, they are primed and run 
through the baking ovens! There’s no lost 
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out of sound 


motion . . . no production line slowdown. 
And once installed, walls treated with 
EC-1000 make a room that is quieter, easier 
to work in, relatively unaffected by external 
noise and vibration. 

See what adhesives can do for you... 
Perhaps you have a production problem 3M 
can help you solve. A 3M field engineer 
will be glad to consult with you on your 
specific requirements. Or, for a free booklet 
on cost-cutting 3M adhesives, write 3M, 
Dpt.410,417 Piquette Ave., Detroit 2, Mich. 


ADHESIVES AND COATINGS DIVISION MINNESOTA MINING AND MANUFACTURING COMPANY 


417 PIQUETTE AVE., DETROIT 2. MICH. © GENERAL SALES OFFICES: ST. PAUL 6, MINN. © EXPORT: 122 E. 42 ST.. N. Y. 17, N. Y. © CANADA: LONDON, ONT 
MAKERS OF “SCOTCH” BRAND PRESSURE-SENSITIVE ADHESIVE TAPES @ “SCOTCH” BRAND SOUND-RECORDING TAPE @ “SCOTCHLITE” BRAND 
=e «4 6 eT oF =e © 8 rer OFF. —. «6 oF 


REFLECTIVE SHEETINGS @ “3M" ABRASIVE PAPER AND CLOTH @ “3M” ADHESIVES AND COATINGS @ “3M" ROOFING GRANULES © “3M" CHEMICALS 
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The complete pick-up tank is 


pplied with ple compartment, pump and hose. Stainless Steel is used for 





both interior and exterior surfaces. Stainless & Steel Products Company, St. Paul, Minn., is the manufacturer. 





This tank truck had to be made 


Tank shells are rolled on a 10’ roll. Notice 
adhesive cloth tape used to protect inside 
surface of tank until job is complete. 


The dairy and dairy equipment in- 
dustries have been awfully busy 
these past few years, working out 

rays to reduce costs and maintain 
the flavor and quality of milk. 

One major step has been bulk milk 
pickup. Instead of storing his milk in 
cans, today’s modern farmer uses a 
Stainless Steel storage tank. Then, 
every-other-day, the dairy sends a 
tank truck to pick up the milk. The 
tank on the truck has to be made 
from Stainless Steel, because no 
other metal has such a unique com- 
bination of strength, corrosion re- 
sistance and cleanability. 

The manufacturer of this tank 
truck uses Types 302 and 304 Stain- 
less Steel—14-gauge shells for tanks 
2000 gallons and under, 12-gauge for 
tanks 2000 to 5000 gallons. Both 


gauges are sheared, rolled and 
punched on equipment with a nom 
inal capacity of %%” carbon steel 
Holes are cut with a carbon-arc 
torch, and all fittings are attached 
with electric arc welding 

If you have been wondering 
whether you can handle Stainless 
Steel successfully in your own shop 
with your present equipment, just 
remember that fabrication of Stain 
less Steel isn’t difficult 
different. 


it’s just 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
NATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 


UNITED STATES STEEL SUPPLY DIVISION 
WAREHOUSE DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS STAINLESS STEEL 





SHEETS + STRIP + PLATES - BARS ~- BILLETS + PIPE + TUBES + WIRE + SPECIAL SECTIONS 
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Just turn the key, and a Robbins & Myers cus- 
tom-designed motor starts the powerful new 
Mercury 4-cylinder-in-line Mark 55E 40 HP 
outboard motor, and also the popular 18 HP 
Mercury Mark 25E model. 


This outstanding electrical starter and generator sys- 
tem is the result of extensive research and design work 
by engineers of the Kiekhaefer Corporation, Fond du 
Lac, Wisconsin, makers of Mercury outboard motors. 
Rigid requirements were established on all parts to assure 
unfailing performance and long service under the condi- 
tions in which outboard motors must operate. 


One of the most important single factors is the starting 
motor. It must operate on the 12-volt system, be com- 
pact, provide high torque. It must withstand the heavy 
starting load, rough handling, vibration, exposure to 
marine conditions. Kiekhaefer engineers handed the 
problem to Robbins & Myers motor design specialists. 


These R & M engineers custom-designed the motor 
for the job. It develops 8/10 HP at 6000 RPM. It’s 
compact, with an overall length of 6 inches and outside 
diameter of less than 3% inches. Commutator, windings, 
and connections are specially designed for 12-volt service. 
The motor shaft is specially splined and hardened to 
resist sudden starting loads. The whole motor is marine- 
treated with special moisture-proofing to protect it against 
fresh and salt water, and tropicalized with fungicidal 
lacquer. 


Kiekhaefer engineers, after extensive tests, report that 
the R & M motor amply meets all the requirements. It 
has now been used on the Mark 55E and Mark 25E 
for millions of enjoyable hours. Users are enthusiastic 
about the smooth, unfailing performance of the ‘““Turn- 
the-Key” starting system. 


Above, cutaway view of the Mercury Mark 25E outboard motor showing 
location of the R & M starter, and, right, R & M matched motor parts cus- 
tom-designed especially for this application. Parts are marine-treated 
and tropicalized to resist salt water and fungus. 
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Starts this new Mercury outhoart 





How R&M Engineers coordinate motors with your machine design 


The Mercury electric motor starter is just one of 
thousands of applications that require a custom-de- 
signed motor. Robbins & Myers engineers specialize 
in integrating motors with your design problems in 
building a machine. 

We custom-design matched motor parts for portable 
tools, industrial equipment, appliances, office machines, 
many other applications. R & M engineers have de- 
veloped a special electric “‘slide rule” that cuts motor 
designing calculation time from months to days. The 
resultant cost and time savings are passed on to you. 


It may be that an R & M standard motor will com- 
pletely meet your requirements. If so, we can select 
from our wide choice of types and sizes of complete 
motors or matched motor parts. 

But don’t be satisfied with an “‘off-the-shelf’’ com- 
promise. Bring your problems to R & M—we’ll work 
with you—in complete confidence—and you can be 
sure of getting the motors or motor parts that best 
meet your requirements. Call the nearest Robbins 
& Myers office—or mail the coupon below for com- 
plete information about R & M service. 


QO’ ROBBING = MYERS, me. 


SPRINGFIELD, OHIO © BRANTFORD, ONTARIO 


RM Motors and Motor Parts 
power many types of equipment 


Portable power tools . . . vacuum 
cleaners . . . hedge trimmers and 
lawn mowers ... police and air 
raid sirens ...food mixers... 
pumps and compressors . . . elec- 
tric typewriters . . . electronic 
calculators...fans...oil 
burners... waxers and polishers. 


on: 


©) Universal motors 
©) Capacitor Motors 


Mail This Coupon 
..- No Obligation 


O Re M “All-Weather’’* Motors up to 
200 HP 


Fractional HP motors from 1/200 HP @ Integral HP motors to 200 HP 


Robbins & Myers, Inc., Springfield, Ohio 
Without obligation, please send me bulletins 





O Motor parts for portable tools 








O} Please have a motor specialist call on me. 





“All-Weather” is an R & M trademark 








TORRINGTON Spherical Roller Bearings are used in every kind of heavy duty application requiring 
high load capacity, resistance to shock and wear under conditions of misalignment. 














are manufactured with accurate geometrical 
conformity between races and rollers 
for ultimate capacity and performance. 


Because conformity factors are uniformly 
high, rollers can operate with a minimum 
of friction and carry greater loads for 
a longer time. 


There are other good reasons why 
TORRINGTON SPHERICAL ROLLER BEAR- 
INGS can guarantee superior performance. 
Races and rollers are precision ground to 
a high surface finish from the finest 
quality electric furnace steel available. 


An integral center flange on the inner 
raceway gives positive radial and thrust 


high-load conditions. Fully machined, 
cast-bronze, land-riding cages—one for 
each path of rollers—allow thorough 
lubrication, reduce wear and lengthen 
bearing life. 


Specify dependable, rugged TORRINGTON 
SPHERICAL ROLLER BEARINGS in your 
equipment. They’re available with either 
straight or tapered bore for shaft or 
adapter mounting. 


THE TORRINGTON COMPANY 


stability against continuous high-speed, South Bend 21, Ind. + Torrington, Conn. 


District Offices and Distributors in Principal Cities of United States and Canada 


SPHERICA 
TORRINGT . 


Spherical Roller o¢ Tapered Roller eo Cylindrical Roller Needie «+ Ball e« Needle Rollers 
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How To Provide For Time-Delay Action 
With A Low Cost Bellows Device 


























1. Pressure applied to actu- 
ating rod, (C) extends 





2. Liquid is forced through 
capillary tube into second 
cup, (B). 


3. Rise of fluid level in cup. 
(B) compresses special 





bellows, displacing liquid 





from cup, (A). 





returns bellows to 
starting position, 








Return of liquid to cup | Movement of actuating 
ied 


rod, (C) can operate 
switch or valve. 


gas in space above, (D). 





5. Liquid is displaced from 
cup, (B) back through capil- 
lary, into cup, (A). 


Simple Cup-and-Capillary unit operates hydraulically 
. . » provides delay times up to two minutes! 


Time delay action can be accomplished with 
numerous devices. Electronic delay lines will 
provide delay times measured in micro- 
seconds. Electrical means such as relay cir- 
cuits or motor powered timers, thermal means 
such as resistance wound bi-metallic strips 
and mechanical devices such as clock escape- 
ment mechanisms offer a wide selection of 
delay times. 
Hydraulic devices, however, utilizing the 
movement of a flexible metallic bellows pro- 
vide distinct advantages in many applications. 
Unlike either the electronic or electrical de- 
vices, bellows devices require no outside 
power. Unlike mechanical arrangements there 
are no springs, no moving parts, no mechani- 
cal linkage to break or get out of adjustment. 
As indicated in the main illustration, the 
Clifford time delay unit consists of a standard 
bellows cup assembly connected by a capil- 
lary tube with another cup which forms an 
air tight chamber. Except for the inside of 
the bellows, the cup assembly (A) is com- 
pletely filled with a liquid selected for the 
application. Cup (B) contains a measured 
amount of the liquid and the space above 
contains a special gas which is insoluble in 
the liquid. The capillary opening is so posi- 
tioned that it terminates under the liquid and 
the gas is permanently trapped in the cup. 
An actuating rod is attached to the bellows 
in cup A, 

Pressure applied to the rod extends the 
bellows, displacing the liquid from cup A, 
through the capillary to cup B. The rise in 


80 


level in cup B compresses the gas temporarily 
and when pressure on the actuating rod is 
released, the compressed gas drives the liquid 
out of cup B back through the capillary and 
into cup A. With the return of the liquid, the 
bellows contracts and the resulting thrust of 
the rod can actuate switches or valves. 
Delay interval is determined either by the 
time needed to displace the liquid from cup 
A to cup B or by the time necessary for the 
liquid to flow back into cup A and return the 
bellows to its original position. A filling 
liquid is selected whose viscosity remains 
essentially constant over the ambient tem- 
perature range to which the unit will be 
subjected. The hermetically sealed construc- 
tion of the Clifford unit completely protects 
it from contaminants which tend to affect 
the time constant in units not so protected. 
Standard units available. The Clifford 
Manufacturing Company can furnish standard 
units in production quantities having delay 
times of any selected period from one-quarter 
second to two minutes. Correct delay inter- 
val for the application can be obtained by 
selecting a suitable length and bore of 
capillary. 

For appropriate units for your application, 
please send complete details covering: time 
constant required, force, ambient tempera- 
tures encountered and whether delay time is 
to be on forward or reverse stroke. Clifford 
Manufacturing Company, 152 Grove St., 
Waltham 54, Mass. Division of Standard 
Thomson Corporation. 7-5°67 


4. When pressure is released from actuating 
rod, compressed gas, (D) forces liquid in cup back 
to former level. 


Unit consists of two cup assemblies with appro- 
priate length of capillary. It offers compact. 
rugged, hermetically sealed, low-cost design 
convenient for mounting. Time delay can be ar- 
ranged for any interval from one-quarter second 
to two minutes and delay action can be on either 
the forward or return stroke. 


tt, MANUFACTUR 
WALTHAM, MAS: 
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HYPALON® — RUBBER 
(before heat aging) (before heat aging) 


COMPARATIVE FLEXIBILITY of HYPALON ond 
rubber compounds such cs might be used for high- 
temperature applications is shown in this test. Before 
the test, thin strips of HYPALON and rubber supported 
at their midpoint by tocks bend from their own weight 
After hect aging for 88 hours at 150°C. (300°F.), the 
HYPALON sample retains most of its flexibility .. . re- 
mains strong and resilient. As shown in the photograph 
it will still bend under its own weight. The rubber 
somple, however, has lost all its elasticity and be 
come rigid and extremely brittle 


HYPALON® RUBBER 
(after 88 hrs. at 150 C) (after 88 hrs. at 150°C) 


NEW CHEMICAL RUBBER 





DU PONT HYPALON 


maintains elastomeric properties at high temperatures 


HEAT AGING CHARACTERISTICS OF HYPALON® When resilient parts in your design must withstand high tempera- 
tures, be sure to evaluate products made of HYPALON, Du Pont’s 
new chemical rubber. HYPALON has exceptional! heat resistance 
can operate in temperatures from 250° to 350°F. This means extra 
durability for the resilient components in your product depend- 
het ability under extreme service conditions. In addition to heat resist- 
ance, HYPALON also has many other advantages. For example 
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HYPALON is completely resistant to ozone. Sustained exposure to ozone con- 
centrations as high as 150 p.p.m. has no effect on HYPALON 
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HYPALON has excellent chemical resistance. [t resists oxidizing chemicals as 
well as many others. 
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HYPALON has superior color stability. Bright colors stay bright despite ex- 
posure to sunlight and weather. 


Temperature, °F. 
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HYPALON resists oil, grease, abrasion, flame and flex cracking. Almost all 
manufacturers who make rubber products can produce products of HYPALON 
Uses include hose, coatings for fabric, rubber, wood and metal; gaskets, tank 
linings; molded and extruded parts. Be sure you get full details about 
HYPALON, 


ri ra . ‘g PREE BOOKLET. Here's your introduction to HYPALON 
T T bow | T "T its properties and uses. Learn how you can use products 













































































24 made of this new chemical rubber to improve your desigr 

L_, - Ld . Just clip coupon below for your copy 
HOURS Days MONTHS 

Exposure Time in which Elongation Dropped to 100% 


NOTE: Graph shows continuous exposure time. Intermittent service, of course, greatly extends service life: 
E. 1. du Pont de Nemours & Co. (Inc. 


Elastomers Division, PE-10 
Wilmington 98, Delaware 


Please send me your folder on the properties and uses of HYPALON 


Name Position 


REG. U.S. PAT. OFR 
BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


Firm 


Address 








City State 




















G.E. OFFERS SPECIAL SOLUTIONS FOR 
iD) YOUR SPECIAL ELECTRIC-ORIVE PROBLEMS 
mate 


Wey OID YOU KNOW GENERAL ELECTRIC'S SPECIALTY COMPONENT MOTOR DEPARTMENT 
DESIGNS AND BUILDS THOUSANDS OF SPECIAL MOTORS AND GENERATORS TO SOLVE 
"| ; SPECIAL ELECTRIC- DRIVE PROBLEMS ON YOUR PRODUCTS? THIS DEPARTMENT'S 
j® COMPLETE SPECIALTY- MOTOR LINE INCLUDES A WIDE VARIETY OF SMALL 
AC AND DC MOTORS AND GENERATORS, ALTERNATORS, AMPLIDYNES, TACH 
GENERATORS, DYNAMOTORS, AND UNIVERSAL MOTORS. AND THE G-E 
MOTOR ENGINEERS READY TO WORK WITH YOU WILL EXPERTLY MODIFY 
BASIC DESIGNS TO PROVIDE THE CHARACTERISTICS, ENCLOSURE, 
SIZE ANO SHAPE, ANO SPECIAL ACCESSORIES YOU 
REQUIRE FOR YOUR PRODUCTS. 





LOW-SPEED AC MOTOR? 


ONLY G.E. OFFERS THIS SYNCHRONOUS INDUCTOR 
MOTOR OPERATING AT LOW SPEED ON 115 OR 230-VOLT 


AC POWER. LIMITLESS USES INCLUDE MOTOR-OPERATED 

VALVES, MACHINE TOOLS, REMOTE-CONTROL SYSTEMS. 
RAPID ACCELERATION, DECELERATION, REVERSING, 

SEALED-IN LUBRICATION FOR LONG LIFE. 

TWO MODELS: 75 RPM, 75 O2-IN.; 100 RPM, 2 O2-IN, 
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SPECIAL 6-E ALTERNATOR = -™ 
PUTS: PINEAPPLE HARVESTING ON A 
24-HOUR BASIS 


ses SPECIALLY DESIGNED G-E ALTERNATORS —RATED FOR = 

CONTINUOUS DUTY IN AMBIENT TEMPERATURES UP TO 120°F —NOW PROVIDE = 

POWER FOR FLOODLIGHTS AND SMALL HAND TOOLS ON HUGE PINEAPPLE HARVESTING MACHINES. > 
THIS PERMITS HAWAII'S PINEAPPLE GROWERS TO OPERATE ROUND-THE-CLOCK TO GATHER THE 
FRUIT AT THE PEAK OF PERFECTION. G-E APPLICATION ‘KNOW-HOW’ PLUS QUALITY DESIGN 


ANO MANUFACTURE ASSURE LOW MAINTENANCE, MINIMIZE DOWNTIME. 











ASSISTANCE FOR YOU / 


HERE'S THE SPECIAL ATTENTION YOUR PROBLEMS GET AT G.E.: 
i. YOUR LOCAL G-E APPARATUS SALES ENGINEER LEARNS 
ALL ABOUT YOUR NEEDS FROM YOUR DESIGN PEOPLE. 
2. HE CALLS IN A TEAM OF FACTORY ENGINEERS WITH YEARS 
OF MOTOR APPLICATION EXPERIENCE. 3, AT THEIR 
DISPOSAL ARE G. E'S COMPLETE DEVELOPMENT AND 
TESTING FACILITIES. 4. IN SHORT ORDER, A SAMPLE G-E 
MOTOR 1S READY FOR TESTING ON YOUR PRODUCT. 
FOR THIS COMPLETE HELP, CONTACT YOUR NEARBY G-E 
APPARATUS SALES OFFICE, TODAY. OR IF YOU PREFER, 
WRITE GIVING FULL DETAILS To SECT. 704-58, 
GENERAL ELECTRIC Co,, SCHENECTADY 5, N.Y. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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“U.S.” Research perfects it... 
“U.S.” Production builds it... 


U.S. Industry depends on it 


Mechanical Goods Division 


New precision in dimension —they can be held to the same 
tolerance as cavity moldings. And on I. D.—O. D. parts, the 
concentricity can be held much closer than by the ordinary 
extrusion process. 


Lower durometer— With continuous molding. “U.S.” cures 
stock as low as —35 durometer. 


Shape retention — The cross section remains completely accurate 
because the cure (or vulcanization) is already complete when 
the product leaves the die. No supports needed, as in conventional 
extrusion. 


Very thin wall thicknesses can be obtained—far thinner than 
conventional extrusion. 


Improved density and finish—Continuous molding results in a 
product that is compacted to a mold finish and therefore far 
superior to a product of ordinary extrusion. 


Continuous molding is done only by United States Rubber 
Company. This great new process produces parts of natural 
rubber as well as synthetic rubber (GR-S, Neoprene or Nitrile) 
that are equal or superior to cavity-molded items. Get in touch 
with us at Rockefeller Center, New York 20, N. Y. 
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10 Waldes Truarc rings speed assembly— 
- Eliminate parts and machining in precision control 


Kahn Rotary Speed Control 

Kahn and Company, Inc., of Hartford, Conn., use a total of 10 
Waldes Truarc Retaining Rings in this new mechanical-electric 
translator for automatic control of rotary speed. Truarc rings 
act as positioners and retainers to eliminate parts, simplify 
operations, save labor, and speed assembly. 








Rotor Installation. In the old way, ball bearing was retained Flyweight Assembly. Formerly, 2 holes had to be drilled in 
by a threaded shoulder and threaded bearing cup retainer. each of the 4 pivots, and 8 cotter pins were required 

New way, using two Truarc Rings (Series 5100 and 5000) elim- The new way, using 8 Truarc E-Rings (Series 5133), replaces holes 
inates 4 threading operations, bearing shoulder and threaded with grooves, reduces pivot size, leaves no projecting parts. Rings 


bearing cup. Assembly is quicker and easier, two ounces lighter. snap into place, speed assembly time by three minutes per unit. 


Whatever you make, there’s a Waldes Truarc Retaining Ring sizes within a type...5 metal specifications and 14 different 
designed to improve your product...to save you material, finishes. Truarc rings are available from 90 stocking points 
machining and labor costs. They’re quick and easy to assemble throughout the U. S. A. and Canada. 

and disassemble, and they do a better job of holding parts 
together. Truarc rings are precision engineered and precision 790 field men are available to you on call. Send us your blue- 
made, quality controlled from raw material to finished ring. prints today... let our Truare engineers help you solve design, 


36 functionally different types...as many as 97 different assembly and production problems... without obligation. 


More than 30 engineering-minded factory representatives and 


For precision internal grooving and undercutting ...Waldes Truarc Grooving Tool! 


FD FED IP I ED > aD ne a oe 
Weaides Kohinoor, inc., 47-16 Auste! Place, L. 1. C. 1, N.Y. 


Please send the new supplement No. | which 
brings Trvarc Catalog RR 9-52 up to date. 


—T-Jale Mihi] mal -b. Mmot-b4-tlel-—ME-l*le)+]l last Ja) 


WALDES 


=. TRUARC 


RETAINING RINGS 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426; 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787. and other U. S. Patents pending. Equal patent protection established in foreign countries 
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COSTS CUT...SPACE SAVED in a paper bag making ma- 
chine. The CHAIN Beit Man recommended the replacement 
of 14 gears with a Rex® Roller Chain. Seven shafts eliminated 
... performance improved...rapid wear on gears and bearing 
eliminated. 


HANDLING COSTS CUT in automotive plant. CHAIN Belt 
Man specified Rex TableTop® Chain to carry axle parts from 
hardening furnace to assembly line. Low-cost conveyor chain 
handles hot parts efficiently...rugged construction assures 
long life. 


DOWN TIME REDUCED in a bucket elevator. CHAIN Belt Man 
applied Chabelco® Steel Chains to overcome premature chain 
failure caused by shock loads, dirt, dust and heat. Built-in 
clearances of this chain provided efficient answer...cut down 
time. 


IMPROVED PERFORMANCE ...LOWER COSTS of lift chains 
on fork truck due to CHAIN Belt Man’s recommendation of 
Rex Leaf Chains. Standard roller chains used originally cost 
more...did not have strength or life of leaf chains for this 
service. 


No Need to Do it Yourself... 


Why not take advantage of the selection and applica- 
tion service offered by your Chain Belt Field Sales 
Engineer? With his broad background of experience in 
engineering chain drives and conveyors, he can help 
you save time, cut costs, improve product performance. 

Your Chain Belt Man is more than a salesman... 
he’s a chain application engineer. He knows your 
problem because he has solved similar problems. 


AT YOUR SERVICE 
To help you with chain 
drive and conveying applications 
YOUR CHAIN Belt Man 


Backed by a complete line of chains, attachments, 
sprockets, roller bearings and related power trans- 
mission machinery, he can be an “extra man” for your 
engineering department...help you arrive at the one 
best answer for your problems. 

If you have a chain application problem, call your 
Chain Belt Man. Or, write CHAIN Belt Company, 
4715 W. Greenfield Ave., Milwaukee 1, Wisconsin. 


CHAI NJ BELT COMPANY 


District Sales Offices In all principal cities 
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From the collection of Lewis Winant, New Jersey Arms Collectors 
Club. Maker: Johann Kuchenreuter, Regensburg, Germany, 1740- 
1757. An 11-by-14 inch print of this illustration with bearings and 
lettering omitted is available on request on company letterhead. 


In today’s business dealings (as in yesterday’s ‘‘affairs of honor’’) both parties 


are protected by an intangible factor known as INTEGRITY—a figurative 





handsake between producer and consumer. Today, this point of honor as- 
sures you that the product you buy is exactly as represented. When you write 
COMPO Oil-Retaining Porous Bronze Bearings into your specifications you 
find that it is a point of honor with Bound Brook, as a reliable manufacturer, 


to provide you with the best powder metallurgy bearings that can be produced. 


| BOUND BROOK 


BOUND BROOK OIL-LESS BEARING CO 883, BOUND BROOK 








(CHA€Z~-E*t LA 


POWDER METALLURGY BEARINGS + PARTS 













ranN 


VAR. 





airborne hangar for the Marine Corps 


... made of Magnesium 


The U.S. Marine Corps called for a very particular metal for the 
framework of a very unusual “flying hangar.” This metal had to be: 
e Light enough to be carried, completely assembled, by a helicopter. 
e Strong enough to withstand the repeated takeoffs and landings. 
Magnesium, with its high strength/weight ratio, was the answer. 
Matter of fact, magnesium is appearing in more applications every 
day where light weight and simplified design are important. 
Follow the Marine Corps—take a new look at magnesium! Call your 
nearest Dow sales office for more information or write to THE DOW 
CHEMICAL COMPANY, Midland, Michigan, Dept. MA-313B. 


you can depend on DOW MAGNESIUM <> 
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One B. F Goodrich Rivnut does two 
ing jobs to save —— 


— fasten 


KKedddddleddede 
KK 


RIVNUT 


m7. 














In transformer assembly, Rivnuts fasten glastic to metal cover; also serve as mounting lugs. 


B. F. GOODRICH RIVNUTS cut costs and speed assembly 
because (1) they fasten materials together; (2) they provide 
a firm, accurate nut plate at the same time. And they do 
both jobs in one quick operation! Welding, tapping and 
clinching are eliminated. Rivnuts can be installed from one 
side and take an attachment bolt from either end. 

The photographs at top show how B. F. Goodrich Rivauts 
simplify assembly of transformers made by the SNC Mfg. Co. 
Starting with unassembled parts, one worker fastens the sheet 


of glastic to the metal cover with Rivnuts in seconds, With 
the cover secured to the frame, the Rivnuts then serve as 
mounting lugs for holding the completed transformer in 
place on the mounting plate. 

B. F. Goodrich Rivnuts have cut costs by speeding up 
thousands of fastening jobs. Whatever your fastening 
problem, they can probably do the same for you. Get more 
information or engineering help by writing: The B. F. 
Goodrich Company, Dpt. PE-105, Akron, Ohio. 





get B. F. Goodrich RIVNUTS 


if you have fastening jobs like these, 


SEND NOW FOR 
FREE RIVNUT 








SILLISSITSLES ba 
a 2 


ELIMINATES BRAZING! Rivnuts 
with closed end (B) are installed 
in one-tenth the time it took to 
braze nut plates on oil reservoir 
tanks. Leaking, warping and 
thread cleaning are eliminated 
(A). Spacer head (C) positions tank 








Y 


DEMONSTRATOR 


Demonstrates with mo- 
tion how you can use 
Rivnuts to fasten TO 
and fasten WITH. Ex- 





%” PLYWOOD 


FASTENS PLYWOOD TO STEEL! 
Easier to install than wood or 
self-tapping screws, Rivnuts fasten 
plywood walls to tubular steel 
sections in trailers. No wood 


filler needed. 


plains construction, 
simplicity of installa- 
tion. Get your free 
copy today by writing 
to: The B. F. Goodrich 
Company, Department 








HEATING ELEMENT 


ELIMINATES REINFORCING PLATE! 
In assembly of vaporizers, Riv- 
nuts do away with reinforcing 
plate, don't turn under torque, 
hold flange securely without 
bending. Result: less assembly 
time, fewer ports, better product. 





OCU 





GIVES 6 CLEAN THREADS IN WOOD! 
Special Rivnut for solid fastening 
in wood eliminates wood screws, 
provides 6 metal threads for at- 
tachment bolt. Bulge formed by 
upsetting holds Rivnut fast. 
Splined shaft keeps it from turning. 


PE-105, Akron, Ohio. 


B.E Goodrich 


RIVNUT 


The only one-piece blind rivet with threads 











Product Engineering 


October, 


1955 


7 





DOUBLE ENVELOPING WORM GEAR 
SECOND REDUCTION 


How Westinghouse new right-angle 


gearmotor delivers 32% more power 


With this exclusive match of gearing, Westinghouse 
right-angle gearmotor gives you top horsepower and 
rugged dependability at the lowest cost. It’s the result 
of skillful use of helical gearing to gain maximum 
efficiency from high lead-angle worm gearing. Over a 
range of speed reduction, from 20:1 to over 100:1, 
the Westinghouse right-angle gearmotor averages 32% 
more power than conventional single-reduction, worm 
gearmotors. At a ratio of 60:1 you actually get 98% 
more power. 


Greater dependability and long life result 
from Westinghouse exclusive double-enveloping worm 
gear. It provides 330% more gear-tooth area to sup- 
port the load. As wear occurs, only double-enveloping 
gears regenerate or reproduce themselves. 

In application, Westinghouse design for high over- 


hung load capacity requires no outboard support. 
Right-angle gearmotors are available in a complete 
range of AGMA output speeds and Life-Line® “A” 
motor enclosures. 

FREE detailed facts about Westinghouse new right-angle 
gearmotor in booklet B-6579. Call your local Westinghouse 
Sales Office or write Westinghouse Electric Corporation, 
3 Gateway Center, P. O. Box 868, Pittsburgh 30, Pa. 

J-07349 


you can BE SURE...1¢ irs 


Westinghouse 
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MINUTE 


How Formbrite cuts polishing costs 40% for JARCO 


Pens, pencils, and lipstick cases have to 
be attractive to sell—yet they must be 
able to take a beating in daily use. The 
Jarco Metal Products Co., which spe- 
cializes in drawing metal parts for 
these and such other products as mini- 
ature flashlight cases, and _ similarly 
formed products, tried Formbrite,* 
Anaconda’s new drawing brass, shortly 
after it was announced to the trade. 
Superior polishing characteristics 
combined with excellent drawing prop- 
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erties, plus hardness and scratch resis- 
tance, sounded ideal for Jarco products. 
Formbrite has proved an excellent 
pressroom material. The uniformity of 
temper from batch to batch eliminated 
shutdowns for adjustments in their 
battery of 12-plunger Waterbury- 
Farrel presses, which can produce up 
to 500,000 pieces a day. 

It’s in the polishing room where 
Formbrite has really paid off. Jarco uses 
50- and 98-spindle continuous-loop ma- 
chines having two cutting stages and 
a final color buff stage. The first cutting 
stage is shut down completely. The 
second stage is used for only a partial 
or selective cut in certain areas of the 
cap — because of the extremely deep 
draw. The color buff stage does most of 
the work. The savings in polishing run 
about 40%, according to David 
Roberts, vice president, 


Formbrite is a premium product at 
a nonpremium price. Find out for 
vourself how its superfine grain, excel 
lent drawing properties, strength, and 
scratch resistance can help you make a 
better product at lower cost. Write for 
Publication B-39. Better yet, ask about 
a sample or a trial batch. Write: The 
American Brass Company, Waterbury 
20, Conn. In Canada: Anaconda Amer- 
ican Brass Ltd., New Toronto, Ont 


et? 


FINE-GRAIN DRAWING BRASS 


an AnaconDA . product 


made by 
The American Brass Company 


9] 















Tool life increases 33% | 





This shaft winds the main spring 
that powers parking meter clocks. 
When produced from ordinary Type 
303 Stainless, machinability was a 
constant problem... tool life was 
short. Then the company made just 
one change—to Carpenter Stainless 
No. 8 (Type 303). Now machines 
run 4 longer before tools have to 
be removed for resharpening. 


made to the same specs... 
but what a difference ! 





Unit costs go down 








In addition to the savings gained by 
longer tool life, the uniform, free- 
machining qualities of Carpenter 
No. 8 (Type 303) have helped make 
this job more economical. Now, 
material can be run at a higher speed. 
Close tolerances are more easily held. 


2 Stainless Parts... 





| Top corrosion resistance obtained | 





Although machinability was the 
prime factor for changing to 
Carpenter No. 8, the shaft had to be 
corrosion resistant to provide 
dependable performance when 
exposed to varying atmospheres in 
all parts of the country. And 
Carpenter Stainless No. 8 assured 
this property. 


This is just one example where the difference in Carpenter quality 
and dependability pays off. It’s a difference that can add up to 
speed, performance and profits right in your own plant. See for 
yourself—specify Carpenter on your next order for Free-Machining 


Stainless. 


take the problems out of production 





= Lar 

















=] 


IMMEDIATE DELIVERY from local warehouse stocks! 
THe CARPENTER STEEL Co., 117 W. Bern St., Reading, Pa. 
Export Department: The Carpenter Steel Co., Port Washington, N. Y.—‘“CARSTEELCO” 
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Motor cars of tomorrow will be swift and silent 
beyond belief, powered by the mightiest forces man can 
employ. Perhaps this power is nuclear, perhaps from a chemi- 
cal fuel. From either will come the “release explosion” —a 
swirling “ball of fire”—pure energy to be contained, controlled, 
delivered to the wheels. 


Oil seals will shoulder much of the responsibility. Besides sealing 
dirt out and lubricant in, seals will serve as air, fuel and even 
pressure seals. They must withstand shaft speeds to 60,000 rpm at Sealing Achievement! New NMB Sealed Journal Box Kit* 


. - a converts standard journal assemblies in freaght cars to sealed 
pressures of 60 psi and temperatures to 500° ; 


bath lubrication. This recent development virtually solves the 


100-vear-old railroad “hot box” problem. It can eventually 


National Motor Bearing’s advance engineering program for the cave railroads over $200 million enaually. Het. @ Pots. Pond 
future brings about many “years ahead” developments in 


ym NX 
: 


National products of today. in = Beth Al 


NATIONAL MOTOR BEARING CO., INC. OIL SEALS 


General Offices: Redwood City, California. Seles Offices: Chicago, 

Cleveland, Dallas, Detroit, Downey (Los Angeles County), Indianapolis, ; 
Milwaukee, Newark, Van Wert, Wichita. Plants: Redwood City, Downey : 
and Long Beach, California; Van Wert, Ohio. 
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New High-Torque Unbrako 


self-locking socket set screws 
set them, forget them—they stay tight 





Research has proved that the 
tighter you seat a set screw the 
better it works. We went to 
work to design a socket set screw 
that could be tightened tighter 
than ever before without damag- 
ing the screw. 


RECOMMENDED SOCKET SET SCREW 
TIGHTENING TORQUES 
(Inch-Pounds) 
MINIMUM 


SET SCREW SET SCREW DIFFERENTIAL 
‘SCREW SIZE UNBRAKO B c % 


#4 5 3.9 3.5 28 
#5 9 7.8 7.4 15 
#6 9 7.8 7.4 15 
#8 20 14.7 14.5 36 
33 26.5 25 25 

87 62 60 40 

122 32 


198 29 We formed a deeper socket. We 
put a radius in the socket cor- 

309 23 ners. We developed fully formed 
460 24 threads. We established new 
11 methods of heat treatment in 

atmosphere-controlled furnaces. 
18 It took almost 6 years’ research 
9 and development, but the new 
High-Torque UNBRAKO incor- 

8 porates all of these improve- 
ments. And it retains the self- 
locking knurled cup point that 
keeps an UNBRAKO tight up to 
All Unsraxos can withstand higher tightening torques than ordinary set screws. 48 times as long as a plain cup 
For example, the recommended torque for a 4’’ UNBRAKo is 87 inch-pounds point set screw, regardless of 
—40%, greater than that recommended for an ordinary set screw. the size of the point or the cup. 
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UNBRAKO SET SCREW 


; " is 
5 a a 


We fully form the threads— make the 
whole screw stronger. The metal is 
compressed into the closely knit grain 
structure that you see in this illustra- 
tion. The grain flow follows the con- 
tour of the threads. There are no 
straight lines along which shear can 
occur. The UNBRAKO retains its flow 
lines even when ground down to .010” 
below root diameter. Screws with cut 
or ground threads lose thread form 
at root diameter. 


UNBRAKO SET SCREW 


tae ag? ‘ 

We put a radius in the socket corners — 
eliminate the sharp corners where 
cracks start. This distributes the 
stresses developed when tightening 
torques are applied. Ordinary socket 
screws have sharp corners which often 
crack when tightened even at lower 
recommended torques. 


ORDINARY 
SET SCREW 


UNBRAKO 
SET SCREW 


We form a deeper socket— give you more 
purchase with the wrench. Since more 
wrench can be put into the UNBRAKO 
socket, you can set the screw much 
tighter. And you won’t ream thesocket 
or round the corners of the wrench. 
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UNBRAKO SET SCREW 


UL UELLL 


010" below 
root diameter 


.005"' below 
root diameter 


Pitch diameter Root diameter 


ORDINARY SET SCREW 


.005"' below 
root diameter 


ORDINARY SET SCREW 


010" below 
root diameter 


Pitch diameter Root diameter 


UNBRAKO SET SCREW 


We heat treat an Unsraxo properly. It’s a ticklish job to heat treat a socket 
set screw. If you don’t do it just right, you get decarburization. And decarb 
plays havoc with a screw. Put a wrench in the socket and you ream it. Run 
the screw into a tapped hole and you strip its threads. Try to seat the screw 
and its point shears off. These photos show the good and the bad. 
The UnBRAKO is clean. Its grain structure is uniform. There is no decarbu- 
rization—the ordinary screw is suffering from an overdose of it, socket walls, 
threads and point are full of the telltale white spots. 


You can't buy another set screw as good as an Unsrako. See your authorized in- 
dustrial distributor today. Or write STANDARD Pressep Sree: Co., Jenkintown 28, Pa. 


STANDARD PRESSED STEEL CO. 


, 
UNBRAKO SOCKET SCREW DIVISION $ps JENKINTOWN, PENNSYLVANIA 
———— 
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A SYLVANIA SPECIALTY 


AK 


S&S 


\ \\ “EXTRA FINE” WIRE 





To assure high quality fine wire, 
many tests are made by Sylvania. 
Elaborate testing equipment includes 
this Instron machine which records 
yield and tensile strength and elonga- 
tion characteristics. 


Get “extra fine” diameter wire with 
the special properties you want 





Syivanie is your source for special 
wire, cold drawn from .250 inch to extra 
fine diameters of .001, drawn on high 
speed machines through diamond dies. 
To insure uniformity, fine wire is strand 
annealed under carefully controlled 
temperatures ina protective atmosphere. 

Drawing wire in any size from .250 to 
.001 inch diameters is just one of the 
reasons Sylvania is a major producer of 
quality wires. If a wire with special 
properties can improve product design 


Cae) 


metal stamping 


PARTS DIVISION 


# SYLVANIA 


LIGHTING 
96 


RADIO -* 


& 


special wire 


ELECTRONICS °* 


or cut production costs, Sylvania can 
produce a composite “made to order.’’ 
Your composite can be clad or plated in 
just about any material. You can count 
on Sylvania to develop the composition 
wire that best fits your application. 
Standard plating range varies from 
“Flash” to 20% by weight. Typical com- 
posite wires being produced currently on 
a custom basis include: nickel on brass; 
copper on steel; silver on copper; and 
nickel on steel. There are many others. 


“a 


molded plastics 


precision dies 


TELEVISION * 


Sylvania can also furnish wire flattened 
to size %" wide or less, and with a 
knurled surface if desired. Many cross- 
sectional designs can be rolled, such as 
half-round and channel shape. 

Consult Sylvania on your next special- 
wire problem—whatever the nature of 
your product. 

New —Wire Facilities Brochure—gives 
full details on Sylvania’s wire 
and ribbon production story. [>> 
Write Dept. K338. 


Sytvanta E.ecrric Propucts Inc. 
1740 Broadway, New York 19, N. Y. 
In Canada: Sylvania Electric (Canada) Ltd. 
University Tower Building, Montreal 


ATOMIC ENERGY 
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DOW CORNING 
CORPORATION 


Silicone News 


FOR DESIGN ENGINEERS 


No. 20 





SILICONE COMPOUND IMPROVES 
PERFORMANCE OF DISHWASHER 


Westinghouse engineers have improved 
the performance and increased the 
service life of their dishwasher pump 
through the use of Dow Corning 11 
Compound. Important in this applica- 
tion are heat stability plus good lubri- 
cating and sealing properties. 


For efficiency, the 3400 rpm 
pump motor in this dishwasher is direct- 
connected to an impeller which pumps 
wash and rinse water from the tub to the 
drain system. A critical part of the assem- 
bly is the rubber-like lip seal that pre- 
vents water from leaking down the shaft 
to the motor. 


maximum 


i 


The dishwasher is designed to heat water 
if the available water supply is below the 
required temperatures. This creates high 
temperatures in the pump area. At such 
elevated temperatures, the original lip 
lubricant deteriorated quickly per- 
mitting the seal to operate “dry” and wear 
itself out. 


seal 


Three years ago Westinghouse started to 
use Dow Corning 11 Compound as a lubri- 
cant and sealing material with these 
results: Service life of lip seals has 
increased 300%; a watertight seal is more 
easily maintained because the silicone com- 
pound acts as a water repellent seal itself. 
Although Dow Corning 11 costs more per 
pound than the lubricant used previously, 
the cost per unit is insignificant because so 
littke compound is required. No. 198 








LAST LONGER; HAVE MORE SALES APPEAL 


Product designers have found that silicone paints and enamels are more durable 
than organic finishes and improve the appearance and increase the life of surfaces 


exposed to high temperatures, weathering and corrosive atmospheres. 


Among 


typical consumer product applications are space heaters, heated glass serving 


trays, incinerators and kitchen ranges. 


Industrial uses include engine manifolds, 


exhaust stacks, steam boilers and Class H electrical equipment. 


Silicone Finishes Are More Durable 


New silicone-based paints give more 
durable surface protection; air dry 
rapidly and cure in service to reduce 
the cost of finishing steam boilers 
made by the Cleaver-Brooks Company 
of Milwaukee. 


Even the best organic finishes quickly 
failed and peeled at the normal operating 
temperatures of Cleaver-Brooks new “CB” 
line of 15-150 hp, 15-250 psi self-contained 
boilers. 
isfactory but were much more expensive; 
required curing at 1200 to 1700 F; and 
being brittle, were easily cracked. 


Vitreous enamels were more sat- 


The solution came in the form of a new 
modified silicone finish developed by Mid- 
land Industrial Finishes. This coating shows 
no discoloration at temperatures in the 
range of 600 F, far above the hottest skin 
temperatures of the boiler. 


Only one coat is required. Sprayed on, 
it air-dries tack-free as quickly as lacquer; 
cures later, when the boiler is in actual 
service; and retains its orginal attractive- 
ness and protective qualities for the life 
of the unit. Cleaver-Brooks report, “the 
silicone paint provided the best solution we 
could find to our particular problem.” 


Silicone Finishes Add Sales Appeal 


The inherent heat-stability of a modi- 
fied silicone-based paint, and the easy 
cleaning characteristics of the smooth 
finish, have resulted in a transition 
from the old familiar black-colored com- 
mercial ranges to the sparkling “Gran- 
ite Grey” models offered today by the 


Garland Division of Welbilt Corporation. 


Garland engineers first 
that the 


proved to them- 


selves heat resistance of the 
silicone-based paint is equal or superior to 
the old standard black japan paint used on 
their ranges for many years. Then they 
began looking for other advantages. They 
found among other things, that dirt and 
grease do not adhere as tightly to the 
silicone-based finish. In addition, the 
bright, sparkling light colored finish has a 
good psychological effect—it leads to more 
frequent cleaning. 
“The 


young longer.” 


Garland sums it up by 


saying, silicone-based paint stays 


The modified silicone finish, Glidden’s 


Nubelon, has now been in use for over 
Before application, the metal 
is given an alkali wash with a phosphoric 
rinse. After spraying, the paint is baked 


45 minutes at 450 F. No. 199 


two years. 


FOR DATA RELATING TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE | 
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DOW CORNING 
PUBLICATIONS 
ON NEW 
DEVELOPMENTS 
AND TECHNICAL 
DATA.... 


Silicone products most widely used, are indexed 
by type of application, in the 1955 Reference 
Guide to Dow Corning Silicone Products. A 
brief but comprehensive 8-page 
given of the properties and applications. With 
increasing effort devoted to product improve- 
ment and cost reduction, such a reference guide 
to this remarkably stable group of engineering 
materials becomes increasingly important to de- 
sign engineers. No. 202 
ae 


“What's a Silicone?” is the title of a 32-page 

booklet which answers that often asked question 

in semi-technical terms. Indexed and illustrated, 

this booklet has earned an international repu- 

tation as the most interesting and informative 

description of silicones ever published. No. 203 
© 


Durable protective coatings made with silicone 
vehicles include white and colored enamels that 
withstand temperatures up to 700 F; aluminum 
pigmented finishes which minimize maintenance 
of exhaust stacks exposed to corrosive atmos- 
pheres and temperatures up to 1000 F; and 
modified silicone-organic paints that offer greater 
resistance to temperature extremes, weathering, 
oils and greases. Source of supply list names 
more than 60 formulators and suppliers of such 


No. 204 


protective finishes. 
* 


Dow Corning Silicone Defoamers kill foam in a 
variety of products and processes without risk 
of contamination. Effective concentrations range 
from 0.1 to 200 parts per million. Properties 
and typical applications are described in a new 
informative reference brochure. No. 205 


Silicone mold lubricants serve the rubber in- 
dustry by cutting mold maintenance costs as 
much as 80%; reducing rejects; improving sur- 
face finish and detail of rubber parts. Booklet 
describes properties, performance and applica- 
tion of all types of Dow Corning silicone 
mold lubricants. No. 206 


Silastic, the Dow Corning silicone rubber, keeps 
its shape, stays resilient from —100 to 500 F; 
resists hot oils and chemicals; withstands weather- 
ing ozone and corona; and is an ideal dielectric 
material. Properties of Silastic are fully detailed 
in new reference brochure. No. 207 
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Clamps Lined with Silastic Simplify Jet ogee Apseaesiy 


In building the B-52, 

B-47 and KC-135, Boe- 

ing cuts assembly costs 

and protects tubes and 

wires against wear due 

to vibration by attach- 

ing them to the engines 

with clamps cushioned 

with Silastic*, the heat- 

stable Dow Corning sili- 

cone rubber. 

The Silastic liners in 

these new clamps made 

by General Metals Cor- 

poration, Adel Division, Huntington, West 
Va., remain resilient even after long ex- 
posure to temperatures ranging from —90 
to 600 F. They also show high resistance to 
moisture, ozone and hot oils. 


Dielectric strength tests show that these 
liners retain good dielectric properties for 
7 minutes while a flame at 2000 F converts 
the Silastic Under 
identical comparable as- 


to powdered silica. 


test conditions, 


bestos-lined clamps shorted out in 30 


seconds or less. 


Wires are quickly gathered into bundles 


and secured to the engine, saving the time 
previously required to make or disassemble 
bundles wrapped with tape. Clamps cush- 
ioned with Silastic more than justify their 
somewhat higher initial cost by savings in 
installation, maintenance and _ replace- 
ment costs. No. 200 








New Silicone-Glass Insulators 
Meet Class H Specifications, 
Are Stronger, Easier to Use 


Production methods developed by Sili- 
cone Insulation, Inc., New York City, 
reduce the cost of molding one-piece 
silicone-glass laminated coil bobbins 
and other Class H components. Users 
save assembly costs. 


In the bobbins, glass cloth impregnated 
with Dow Corning 2104 silicone 
flares out from the cores into flanges pro- 
viding completely unified structures that 
are easy to handle for quick assembly, and 
exceptionally strong in proportion to their 
wall thickness. Tolerances may be held as 
low as + .001”. 


resin 


Neither brittle nor flexible, these one-piece 
laminated Class H bobbins show no ten- 
dency to break at the joints, crumble or 
delaminate. Already in use by several 


leading manufacturers of high temperature 
transformers, relays, solenoids and con- 
trols, they are available in a wide range of 
and dimensions, and may have as 
many as six integral flanges. 


sizes 


Price-wise, silicone-glass laminated bobbins 
compare favorably with conventional 
Class H assemblies. Low mold costs per- 
mit production runs of as few as one 
hundred parts. No. 201 
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Southco Drive Rivet Fastening 
. in blind or access applications . . . 
is quick and economical. One man, with 
only a hammer, does the job. Just hit the pin. . . 
the rivet’s in. No other operations are needed .. . no 
bucking up... no finishing off... no special tools. Time 
and labor savings are substantial. 


Parts are forced tightly together by the rivet’s powerful “pull-up”. 


Spot the fastening applications in your production line that can benefit by the use 
of Southco Drive Rivets. Let a Southco engineer figure the time that can be saved. 
There’s no obligation. Write for complete information to Southco Division, 


Rivet and Mfg. South Chester Corporation, 236 Industrial Highway, Lester, Pa. 
Patented 


© 1954 
SOUTHCO 
eT TT" PAWL» SCREW AND SPRING - 
FASTENERS  _ DRIVE RIVETS. ANCHOR NUTS. 

ae, ENGINEERED SPECIALTIES 
OFFICES IN PRINCIPAL CITIES 


WHEREVER TWO OR MORE PARTS ARE FASTENED TOGETHER, STANDARD AND SPECIAL DESIGNS FOR IMPROVED PERFORMANCE AND LOWER PRODUCTION COSTS 
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WAYNE-INVADER PUMPS RELY ON ATLAS 


.--for long life under hard service 


Invader Rotary Pumps are workhorses for all industries. That’s why the 
Schirmer Division of the Wayne Pump Company equips all chain-drive 
pumps, like the oil refining unit above, with Atlas Roller Chain and 
Precision-Matched Sprockets. They say Atlas is the finest chain for the 
toughest drives. 

Long life starts with Atlas specially selected steels. Plates, pins, and 
bushings are super-toughened by heat-treating and the “Ni-Carb” process 
which give a stronger, better operating chain over longer periods. Rollers, 
pins and bushings are “Micro-Finished” to exact tolerances. Sprockets 


heat treated for toughness are precision-ground for smooth, quiet opera- 
tion with Atlas Chain. 


Atlas Chain and Atlas Sprockets are carefully pre-tested at more than 
30 points in production to assure you of chain unsurpassed in quality and 
performance. Whatever your chain or sprocket need call on Atlas. Write 
for Atlas Chain and Sprocket Handbook ARC-54. 


ATLAS CHAIN & MANUFACTURING COMPANY 


DOYLESTOWN, PA. 





© ROLLER CHAIN 
AND SPROCKETS 














Drawer liners for Sears, Roebuck and Co. “Caravan” furniture 
are produced by Panelyte Division, St. Regis Paper Co., Chicago 41, Ill. 


Vacuum-formed impact styrene trays... 


big selling 


Here’s a design idea that’s helping to 
sell Sears’ “Caravan” furniture—drawer 
liners vacuum-formed from extruded 
sheets of BAkELiTEe Brand High-Impact 
Styrene. 

Easy cleaning makes them a hit— 
notice the rounded corners. The house- 
wife merely wipes these trays clean, 
though they can readily be removed 
and washed without harm. Their 
smooth surfaces don’t snag fabrics. 
Their color complements the natural 
wood of the drawers. 

These sales advantages are inexpen- 


sive, too, because vacuum-forming is a 
fast, economical production method. 
And Bake.ite High-Impact Styrene 
TGD-5001 was developed especially 
for vacuum-forming. Since sheets of 
TGD-5001 are still glossy after form- 
ing, no extra finishing operations are 
needed. TGD-5001 offers a range of at- 
tractive colors, and demonstrates excel- 
lent toughness in service. 

Learn more about Bake.ite High- 
Impact Styrenes for extrusion and vacu- 
um-forming. Write today to Depart- 
ment KW-145 


point at low cost 


High-Impact Styrenes 


Visit Baxetite’s exhibit, Booth 1375, National Metal Exposition, Oct. 17-21, 
Philadelphia Convention Halls, Philadelphia, Pa. 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation [[%g 30 East 42nd Street, New York 17, N. Y. 
In Canada : Bakelite Company, Division of Union Carbide Canada Limited, Belleville, Ontario 
The term Baxetrre and the Trefoil Symbol are registered trade-marks of UCC 
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The sheet fabricating material 
that turns designers’ dreams 
into Practical Realities 


Is the case, cabinet, cover or other part of your 
product now made of a material which leaves some- 
thing to be desired in... 


ECONOMY? Royalite economy entails low initial 
tooling costs and exact, inexpensive prototypes. 
Tooling may be of wood, resin or metal, depend- 
ing on the production run. It’s both faster and 
lower in cost. 


BEAUTY? Royalite’s beauty of integral colors, 
grained or smooth, makes a more sales-appealing 
product, eliminates all finishing costs... another 
economy. 


STRENGTH? Royalite’s exclusive compounding of 


thermoplastic fortified with rubber gives un- 
equalled wearability and impact resistance. It may 
be both rigid and tough or flexible and tough, as 
required. 


DETAIL? Royalite molds readily to sharp detail and 
contour, giving latitude to the designer. 


WORKABILITY? Royalite may be sawed, machined, 
drilled; bolted, riveted or swedged to metal and 
other materials. 


Economy? Beauty? Strength? Detail? Workability? 
Only Royalite has them all. Write, wire or phone 
for full information. United States Rubber Com- 
pany, 2638 N. Pulaski Road, Chicago 39, Ill. 
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another case where 
MUELLER BRASS CO. 
FORGINGS 


improve a product... 


diesel engine 
water pump Impeller 
Ae 603 HIGH STRENGTH BRONZE 


Formerly produced as sand castings, these impellers now give 
better results because they're forged from “603” high strength 
bronze by the Mueller Brass Co. Said to be “right for the 

job and far superior to the old cast impellers”, these forgings 
bring greater efficiency and longer life to the diesel 

engine water pumps in which they are installed. This tough 
“600” series alloy is readily forgeable, possesses remarkable 
resistance to corrosion, and has fine bearing qualities. 
Uniformity is excellent, due to the closer dimensional control of 
the forging process, and surface finish is noticeably smoother 
This is another case where Mueller Brass Co. forgings have 
greatly improved a product .. . why not let our engineers show 


you the many advantages of using forgings. 


MUELLER BRASS CO. 


PORT HURON 17, MICHIGAN 


STREAMLINE 
PRODUCTS 
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How this 


WIRE CONE 


= STEEL 





@ All of the cream that used to rise to the top of a bottle 
of milk is still there. But now you can’t see it. Homogen- 
izing has permanently blended the cream into the milk. 


The heart of a homogenizer is a porous cone formed of 
crimped stainless steel wire through which the milk is 
forced at high pressure. 


Ordinary wire couldn’t take the combination of tight 
crimping and severe forming without fracturing. And 


makes the 
cream line vanish 


it was too unstable to avoid matting and distortion 
under the processing pressure. 


National-Standard research teams solved each of these 
problems so that the dairy industry could have better 
homogenizing equipment. And we stand ready at all 
times to work on any problem that will give you better 
and more versatile products made from wire, wire cloth 
or steel strip. Call us and see. 


NATIONAL-STANDARD COMPANY ~+ NILES, MICHIGAN 
Tire Wire, Stainless, Fabricated Braids and Tape 

ATHENIA STEEL DIVISION + CLIFTON, N., J. 

Flat, High Carbon, Cold Rolled Spring Steel 

REYNOLDS WIRE DIVISION + DIXON, ILLINOIS 

Industrial Wire Cloth 

WAGNER LITHO MACHINERY DIVISION «+ JERSEY CITY, N. J. 
Special Machinery for Metal Decorating 
WORCESTER WIRE WORKS DIVISION - 
Round and Shaped Steel Wire, Small Sizes 


WORCESTER, MASS. 
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ALLIS-CHALMERS 


CONTROL 


-.- Backed by Wide 
Application Experience 


As manufacturers of diversified industrial equipment, 
Allis-Chalmers has been called upon to solve control 
application problems in practically every industry. 
This specialized experience in coordinating power utili- 
zation is yours when you specify Allis-Chalmers control. 

The Allis-Chalmers line includes control for every 
condition of motor operation. Functions include full 
or reduced-voltage starting, acceleration, speed control, 
reversing or non-reversing, and dynamic braking. Built 
into Allis-Chalmers control is the type and degree of 
protection dictated by the application. Controls are 


available in general-purpose and special enclosures. 
A-4587 





@ For help on a specific control application, 
call your Allis-Chalmers representative. His 
recommendations are backed by Allis 
Chalmers engineering departments. . . by 
experience gained in solving thousands of 
control problems... by complete research 
and testing facilities. 


ALLIS-CHALMERS 
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Why | Universal Joints 
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were selected for first 


packaged aircraft test facility 


FAN GEAR BOX 


AIR INTAKE DAMPENER 































































































TORQUE MEASURING LINKAGE HEAT EXCHANGE QUICK CONNECT JUNCTION BOX 





RZEPPA UNIVERSAL JOINT 
FLOATING SHAFT 


} 


ABOVE: The world’s first completely packaged 
aircraft engine test facility, shown in the diagram 
above, is installed at the Trans-World Airlines 
Overhaul Base, Kansas City, Kansas. Recently 
introduced by the Clayton Manufacturing Com- 
pany of E!l Monte, California, the unit-built 
machine includes a turbine power-absorber, engine 
cooling fan assembly, and floating shaft connecting 
two Rzeppa Constant Velocity Universal Joints. 


The dynamometer, which gives rebuilt engines 
their final check, eliminates the laborious con- 
necting and disconnecting of test cell procedure. 
The result: more engines tested per facility. 


RIGHT: The huge cone-type universal joint 
assembly (1644 inches O.D.) believed to be the 
largest ever manufactured, is an integral part of 
the three-unit facility. Specifications for size, 
precision, constant rotating motion were exacting 
—and Clayton turned to Rzeppa. 





An application ure perfoumance really counts 


Here's what The Clayton Manufacturing Co. 
required of a universal joint assembly 


1. The assembly, from engine to dynamometer, should 
not exceed six feet. 

2. It must be capable of concentric and parallel align- 
ment of propeller and dynamometer shafts. 


3. Universal joint assembly should accommodate angu- 
lar deflections of +3°44’ on the propeller shaft end and 
+1°40’ on the dynamometer end. 


4. Preferred minimum rating of assembly: 
(a) 3500 hp at 1150 rpm 
(b) a maximum speed of 1260 rpm (at 2800 hp) 


5. Life expectancy of the joint assembly should be 
10,000 hours. 


6. Maximum O.D. of universal joints should not exceed 
22 inches. 


7. Minimum end float of the universal joint assembly 
shaft should be +0.175 inches. 


Here’s how the Rzeppa joint assembly EXCEEDED 
Clayton's specifications 
1. Shaft length between engine end and dynamometer 


end is Jess than four (4) feet. 


2. Rzeppa Joint's constant velocity eliminated align- 
ment requirements. 


3. The assembly provides a rating of 5000 hp at 1200 
rpm. 


4. Has a life of 10,000 hours. 
5. Maximum O.D. of joints is 16% inches. 


6. Shaft float at zero angularity is +.375 inches mini- 
mum and +0.5 inches maximum. 


In addition, Rzeppa offered these advantages: 


Great torsional stiffness. 
No vibration. 


Safe critical speed. 


Patented construction -principles of the Rzeppa Universal! 
Joint permitted Geargrind to design and construct ; 
assembly exceeding the Clayton Company's joint assembD 


specifications. Exploded view shows (1) outer cover 


4) piloting rings, (3) inner race : iter race 


Tale mee) ') mounting and drivir elel ne 8) hardened 


steel balls. 


2) and 


shaft THE GEAR GRINDING MACHINE CO. 


4. A constant torque characteristic 
5. Zero radial forces due to angular operation. 


6. Very high efficiency shown by low temperature rise 
during operation. 


How Rzeppa True Constant Velocity Works 
for you 
° High Angle Efficiency 

* High Capacity 


Ruggedness 


* Compactness 


* Long Life 


The principle of Rzeppa True Constant Velocity has 
proven itself over a quarter-century in a wide range of 
industries, for an even wider range of applications. It 
is this principle which eliminates speed fluctuation and 
vibration. 


Today, low angle-high speed Rzeppa disc type joints 
are used on power take-off shaft drives on aircraft (up 
to 3° at 8,000 rpm). High angle-low speed Rzeppa bell 
type joints permit continuous minors to vary their work- 


ing angle up to 35° at 400 rpm 


Your joint application lies somewhere between these 
two. And Rzeppa Constant Velocity Universal Joints 
offer you more effective perform- 
ance by transmitting a uniform flow 
of power Whether your application 
calls for disc or bell type, you get a 
rugged, versatile universal joint—a 
joint that carries heavier loads for 
its size than any other type 

What joint applications do you 
have that could use performance ad- 
vantages like these? Our catalog 
may help answer that for you. Send 
for it today 


aw 


pronounced 


SHEPPA 


Constant Velocity 


eit UNIVERSAL JOINTS 


y 


JOINT DIVISION 


3939 CHRISTOPHER, DETROIT 11, MICHIGAN 


Manufacturers fehi 
e Fully Automatic Geor Grinding 


e The DETROIT SCREWMATIC 





complex 7? yeS cece 


costly 7? not 


@ Resourcefulness, plus complete machining facilities, enabled Stewart to produce 
this unusual die casting in volume—economically! 


This one kept us awake nights. The job called for an internally 
cast jar thread and a great deal of precision machining. To speed 
production and cut costs, we devised a setup that performed 24 
separate machining operations at one time. Whatever type of die 
castings you need — small or large, simple or intricate — count 
on Stewart to meet your most rigid specifications . . . on time. 


SERVICES AVAILABLE 
Designing ¢ Engineering * Die Making 


Metallurgical Control « Most Modern Die Casting Equipment * Complete 
Machining, Polishing and Assembly Facilities. 


45 years of helping industry to “Make It Better” 


7 Blewarl on CASTING — ..cawina Fl] 


WARNER 


CHICAGO, ILLINOIS, 4535 FULLERTON AVENUE + BRIDGEPORT, CONNECTICUT, 275 WARREN STREET 








Looking for the accurate 
mechanical variable speed drive ? 


ITS LINK-BELT P.I.V. 














In operation, exclusive self-tooth-forming chain meshes 
with conical, grooved wheels to transmit power without slip. 


Link-Belt P.1.V. is 


independent of friction 
e all metal 
e fully enclosed 
@ automatically lubricated 


Here is the Positive, Infinitely Variable speed drive 
that’s not dependent on friction for transmitiing power. 
Instead, its exclusive drive chain with self-forming 
metal teeth engage with radial grooves in two pairs of 
cone-shaped wheels. Positive power transmission is 
assured at all speeds regardless of load. 

Movement of the single control screw simultaneous- 
ly varies effective diameters of wheels on input and 
output shafts. This makes possible an infinite number 
of stepless speed adjustments within the range of the 
drive. Speed of the output shaft can be changed in- 
stantly, even while operating under full load. 

Link-Belt P.I.V. drives are available in capacities 
from 42 to 25 hp... in 8 sizes and 16 types for hori- 
zontal and vertical mounting. See your nearest Link- 
Belt office or authorized stock-carrying distributor, and 
write for Book 2274. 


tronic control automatically regulates the speed of winding ends 
onto the beam by control of the moisture content of the material 


L y On jute slasher, Link-Belt P.I.V. Variable Speed Drive with elec- 
es &e Fe VARIABLE SPEED DRIVE and the accumulating diameter of the wound beam. 


LINK-BELT COMPANY: Executive Offices, 307 N. Michi Ave., Chi 1. To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying Fac- 
tory Branch Stores and Distributors in All Principal Cities. Export Office: New York 7; Connie. Scarboro (Toronto 13); Australia, Marrickville, N.S.W.,; 
South Africa, Springs. Representatives Throughout the World. 13,933 
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New 
Plunger 
Switch & 
fits dozens 
of uses 


A plunger switch, recently devel- 
oped by Mallory, makes or breaks 
one or two circuits in sequence— 
in only \%” full travel. Actuated 
by a cam, knob, door or similar 
device, it provides three different 
switching points at the released, 
partially depressed and fully de- 
pressed positions. Capacity is 
20 amps at 230 volts AC. Only 
le” in outside diameter. Write 
to Mallory for full information. 








During an eight-second cycle, 
this switch controls four 
different circuits to generate 


four independent operations. 


New Timer Switch for Vending Machines 
And Other Automatic Sequence Controls 


A NEW interval timer switch developed by Mallory helps to 


make automatic vending machines perform varied opera- 
tions in quick, accuratély timed sequence. On a soft drink 
dispenser, for example, the switch regulates four actions in an 
eight-second cycle: drops a paper cup into place, opens a valve 
to fill the cup, shuts off the valve and releases a latch to let 
the customer receive the cup, then counts the sales. 


Four independent circuits can be controlled at varied intervals 
during the cycle. Other timers can be furnished to control more 
or fewer circuits. The basic switch action can be supplied in varied 
lengths of total cycle. It is applicable to numerous other types of 
automatic vending devices...and can be applied to sequence 
controls in other fields of use such as machine tools. 


Approved by Underwriters Laboratories, the switch operates from 
standard 110-volt, 60 cycle power lines. It embodies the design 
and construction features which Mallory has developed during 
years of experience in producing timer switches for leading appli- 
ance manufacturers. It is compact in size, and requires mini- 
mum labor to mount and connect in your equipment. 


Whenever you are designing automatic vending machines... or 
any product which makes use of automatically switched circuits 
... you can profit by the application of this and other timer 
switches available from Mallory. We will be glad to send data 
and to have one of our specialists consult on your specific problem. 


Expect more...Get more from 
Serving Industry with These Products: Sig PLE Es TA : eg 

Electromechanical—Resistors * Switches * Television Tuners * Vibrators ; 

Electrochemical—Capacitors «* Rectifiers * Mercury Batteries 

Metallurgical— Contacts « Special Metals and Ceramics » Welding Materials 


You can get full details in our latest Technical 
Bulletin. Write or call Mallory for a copy today. 
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Highest Torque at Low Speeds... 


. no oversize power plant needed with the 
new GEROTOR VARIABLE SPEED HYDRAULIC TRANSMISSION. 
Here’s the variable speed transmission that gives you HIGHEST TORQUE 
in LOW SPEED RANGE. Find out about this and all of the other exclusive 


features offered by GEROTOR in this new transmission. Write... TODAY! 


CEROTOR La Se- 


MAY CORPORATION yell 
re Variable Speed 
Hydraulic Transmissions 


uBin 
_=praumsti bin evacuators 


: eS 


1511 MARYLAND AVENUE « BALTIMORE 3, MARYLAND 
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Cam Segment—weighs less than an ounce, measures less than 


lo inch. 


Investment-Casting improves part 


... eliminates 


Haynes’ investment-casting process made it possible 
to mass-produce a small intricately-shaped part in a hard, 
abrasion-resistant alloy. The part, a cam segment, is less 
than one-half inch long, and weighs only a fraction of an 
ounce. It is cast to size. Only one simple threading opera- 
tion is required to prepare it for operation. 

The cam segment is used in a control instrument and 
rides against a valve shaft under pressures up to 35 lb. 
per sq. inch. At one time it was cast from a relatively soft 
metal and machined to final dimensions. The machining 
time for each cam was several hours—an expensive opera- 
tion. The performance of the part was unsatisfactory 


Be ll. 
of $. 


( HAYNES \ 


TRADE-MARK 


zat... Ooyv S 


%, 


hours of machinin 


because the metal used was selected for ease of machining 
and could not stand up under the abrasive conditions. 

The investment-cast segments are now made of type 410 
stainless steel. They have been used for over one million 
operations and still show no signs of wear. 

The freedom to select alloys for performance, regardless 
of how difficult they may be to machine, is one of the big 
advantages of Haynes’ investment-casting method. Intri- 
cate shapes in hard metals can be cast close to size, elimi- 
nating many machining operations. For full details on 
the process, write to our general sales office in Kokomo, 
Indiana, or any of the district sales offices listed below. 


HAYNES STELLITE COMPANY 


A Division of Union Carbide and Carbon Corporation 


uce 


General Offices and Works, Kokomo, Indiana 
Sales Offices 


Chicago - Cleveland - Detroit - Houston - Los Angeles - New York « San Francisco - Tulsa 


“Haynes”’ is a registered trade-mark of Union Carbide and Carbon Corporation. 
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For Self-tapping Screws that... 


AN 


| i 


Ii 


( 


Millions in savings made with P-K Screws since they 
were originated by Parker-Kalon have proved the 
Self-tapping Screw method reduces assembly costs. 


But it takes more than the right method to make 
sure planned savings pay off. It takes P-K quality 
standards to guard against defective screws that cause 
assembly trouble, costly damage to parts. and hidden 
weakness that shows up in customer complaints. 

Only Parker-Kalon can offer P-K quality, the in- 
dispensable extra, along with the proved advantages 
of Self-tapping Screws. 

Plan your assemblies for lowest’cost ... a P-K 
Assembly Engineer will help you. Then make sure 
planned savings keep on paying off . . . when you 
purchase, order “P-K’’. Parker-Kalon Division, 
General American Transportation Corporation, 200 
Varick Street, New York 14, 


PARKER-KALON 
qe” SELF-TAPPING SCREWS 


originated by P-K... and hued today... 
the leading choice for fastening economy 


Penn ov OK 
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If your problem is to design a V-Belt drive to deliver the 


full power of your product in a limited operating space, 
yet still get consistent efficiency and long, economical 
service, you can do it with Dayton Cog-Belts. 

You can use smaller sheaves with fewer grooves and 
shorter and fewer belts. For example, 5 Dayton Cog-Belts 
do the work of 7 ordinary V-Belts. Besides saving space, 
you reduce weight and costs. 

They offer greater grip, strength, flexibility and heat 
and static dissipation for power drives characterized by 
high speeds. They're the perfect answer where short cen- 
ters, small sheave diameters, continuous operation and 


GOLDEN ene ss 


Daw t ia 
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“8” CROSS SECTION 4 TO 1 SPEED RATIO 
_\COG-BELT DESIGN EFFECTS A 30.6% 
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excessive external heat, dirt, oil or grease are factors. 
For prompt attention, write to: Dayton Rubber Com 

pany, Industrial Division, Dept. 875, Dayton 1, Ohio. 

Check These exclusive Design Advantages: 

t—The Tension Section flexes easily, giving longer life 


2—The Load Carrying Section has maximum stretch-proof 
strength. 


3—The Compression Section has unequalled cross-wise 
rigidity. 


4—Preformed, integral Cogs flex uniformly for full grip. 
3—Smooth, die-cut sides assure positive grip, full power. 


wlolber 


YEARS OF PROGRESS 


Werld’s Largest Manufacturer of V-Belts © D.R. 1955 
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BIT SLIPPAGE DISAPPEARED with resultant savings in fewer damaged 
cabinets . . . production time was shortened . . . when the Apex 
Electrical Company, Cleveland, Ohio started using Phillips screws 
nearly twenty years ago. “In addition,” says the Apex Superin- 
tendent of Assembly, ““where rust used to result from water under 
screwheads in washing machines, the extra tight bond of Phillips 
screws in our units has ended this completely.” 


PRECISION ASSEMBLY 
TECHNIQUES IMPROVED 


... with Phillips 
Cross-Recessed-Head Screws 


¥ ; 
Pe] : 
a e 

| PY 


LOWER COSTS, HIGHER QUALITY with Phillips screws is 
true at A. C. Gilbert Company, famous toy manu 

facturer, also maker of fans and other production 
items. Phillips screws make angle insertion and tight 

ening easy where single-slot screws caused produ 

tion headaches. Gilbert’s screw buyer states, ““Ex 

perience with the many advantages of Phillips easy 

to-use recess slot is why we plan to use these screws 
in increased applications.” 


THE FASTENERS OF TODAY... 
AND OF THE FUTURE 
MM marks the spot 


the mark of extra quality 





Allimetal Screw Products Company, Inc. « American Screw Company « Atlantic Screw 


a“ 


SUPERIOR APPEARANCE AND UTILITY made 


Works, Inc. « The Blake & Johnson Co. + Central Screw Company « Continental Screw 
Company « The Eagle Lock Company « Elco Tool and Screw Corporation « Great Lakes 


Phillips screws the choice when Titan... Screw Corporation « The H. M. Harper Co. » The Lamson & Sessions Company 


now among the top three in the field . . . be- 


gan making electrical heaters in Buffalo in National Lock Company « The National Screw & Manufacturing Co. + Parker-Kalon 


1946. A ‘Titan Vice President comments, 
“We have improved design and production 


Div. General American Transportation Corporation « Pheoll Manufacturing Company 


techniques. Reduced damage due to screw- —_ Rockford Screw Products Company « Scovill Manufacturing Company « Shakeproof 


driver slippage . . . reduced tool replacement 


and time . . . produced a lower priced item. Division Illinois Tool Works « The Southington Hardware Manufacturing Company 


We are definitely a pleased Phillips’ customer, 


and we will continue to be.”’ Sterling Bolt Company « Universal Screw Company « Wales-Beech Corporation 











ways to save 





§ Simmons 





QUICK-LOCK 
SPRING-LOCK 
ROTO-LOCK 
LINK-LOCK 
DUAL-LOCK 


on assembly costs 


Qu ic KY Loc K For fastening removable access 


doors and panels. Because of its ease of installation, QUICK-LOCK 
is ideal for assembling removable panels. A 90° turn locks it in 
place. Stud is self-ejecting when unlocked; visual inspection shows 
whether fastener is locked. Spring loading takes initial load; solid 
supports carry increased load. Available in a wide range of sizes. 


& PRI NG-LOCK One-piece fastener for blind 


holes has load-carrying steel spring wire. Spring steel arms lock 
fastener securely, prevent loosening under vibration. SPRING-LOCK 
will work with varying panel thicknesses, locks with a twist of the 
wrist. SPRING-LOCK is now available in high-impact plastic. The 
molded design permits heads to be made in various shapes for re- 
frigerator shelf supports, washer knobs, brackets. Available in a 
wide variety of shapes and sizes, and also in custom designs. 


ROTO-LOCK Serrated, tapered cam is engaged 


by formed lug as fastener is locked. Cam action draws panels to- 
gether tightly, insures locking even under conditions of misalign- 
ment. Opens easily for demounting. ROTO-LOCK carries heavy ten- 
sion and shear loads; can be used for air and water-tight seals; 
recesses completely into panels. Solidly built without springs or 
delicate mechanical parts, unaffected by arctic temperatures or 
field service. 


Simmons Fasteners are widely used in refrigerators, washing ma- 
chines, electrical equipment, electronic assemblies, prefabricated 
portable shelters, coolers, demountable furniture. Every Simmons 
Fastener is a service-proved design with a long record of assembly- 
cost saving in many industries. 

If you are interested in cutting your costs, turn to Simmons Fas- 
teners—the fasteners with uses unlimited. Write for samples and 
catalogs today. 


SIMMONS FASTENER CORPORATION 
1751 North Broadway, Albany 1, N. Y. 
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O-M cylinders (shown here installed on an automated speeder) are an integral 
part of “Gear-O-Mation” at Michigan Tool Company. In their automatic gear 
production line, O-M cylinders provide the muscle in the movement or 
holding of parts. 


Important factors in Michigan Tool’s choice of O-M cylinders for these 
machines were: COMPACTNESS OF DESIGN — their cleaner, more 
streamlined construction that allows installation in less space; LESS 
MAINTENANCE — easier to clean, inspect, remove, dis-assemble and service, 
if necessary, with no special equipment or skills needed. Knocks out 
downtime, keeps loading equipment in continuous operation. 
O-M air and hydraulic cylinders are available in complete range of sizes 
(11% to 8” bores), with standard, 2 to | or oversize rods. All steel construction 
with bearing bronze. Completely interchangeable parts. Immediate 
delivery on many sizes. 


Whatever your particular straight-line motion applications may be, an O-M 
Field Engineer will be happy to call and discuss them with you. 
Just mail coupon . . . no obligation, of course. 


>) Lo 
ye fit where others won't 
- / 
~~ J 


ORTMAN-MILLER MACHINE COMPANY 
15 143rd Street, Hammond, indiana 


() Have representative call [) Send latest catalog 





for FREE catalog, showing te sd ate Position 
all cylinders, mounts a 
and mounting brackets. Address_ 


City. 
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For Linkage Mechanisms.... 


HEIM Unibal ROD ENDS 


Ten Heim Unibal Rod Ends are used in linkage in this Gas- 


Diesel engine by Cooper-Bessemer Corp., Mt. Vernon, Ohio. 


This giant is rated 4080 h.p. at 360 RPM. 


You may not make a product of such huge proportions, but 
wherever motion or power must be transmitted at odd or 
varying angles on equipment of any size, Heim Unibal Rod 


Ends are right at home. 


The Heim Unibal Rod End consists of a single ball of hardened 
steel, with a hole bored through its center, precision ground and 
lapped — supported by bronze bearing inserts — rotating in an 


outer member of carbon steel, or other specified material. 


They carry maximum radial and axial thrust loads and correct 


misalignment in any direction. 


Heim Rod Ends are made in a wide range of sizes in both stand- 
ard and light series, and stocked across the country by bearing 


distributors. 


Engineering data are complete in the new Heim catalog — please write for your copy. 


THE HEIM COMPANY FatRFIELD, CONNECTICUT 
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PORTION OF ENJAY BUTY MOLE 


Enjay Butyl greatest rubber value 


for electrical application 


Enjay Butyl, an amazingly versatile rubber, 
has opened a whole new field of electrical 
application. It has proven itself ideal in such 
varied uses as high voltage cable insulation, 
casing and insulation for indoor-outdoor 
transformers, and insulation for underground 
service cables. The reasons: its long life, 
low power factor and dielectric properties, 
stability to temperature change and resist- 
ance to heat and aging combined with its 
outstanding resistance to ozone and corona, 
superior low-temperature flexibility, and re- 
sistance to moisture absorption and abrasion. 


@ Check these three oulstanding fea- 
tures of Enjay Butyl: excellent electrical 
properties, a definite price advantage, 
and immediate availability. 

@ Enjay Buty! may have a place in 
your operation. It can cut costs, in- 
crease the performance of your prod- 
uct. It will pay you to get all the in- 
formation on this low-cost rubber. 
The complete laboratory facilities and 
skilled technical 
Enjay Company are at your service. 
Contact them today. 


assistants of the 


ENJAY COMPANY INC., 15 West Sist Street, New York 19, N. Y. 


District Office: 11 South Portage Path, Akron 3, Ohio. 


35 SUCCESSFUL YEARS OF LEADERSHIP 


Product Engineering — October, 1955 


IN SERVING 


BUTYL 


Enjay Buty! is the super-durable 
rubber with outstanding resis- 
tance to aging + abrasion 
tear + chipping + cracking 
ozone and corona + chemicals 
gases + heat + cold + suntight 


moisture. 


INDUSTRY 
117 





YOU FURNISH THE PRINT, WE’LL FURNISH THE PART 








TIN PLATE MILL ROLLS, COVERED WITH 


SYNTHANE LAMINATED PLASTICS, LAST 3 TO 5 TIMES 
LONGER, CUT DOWN TIME, IMPROVE PRODUCTION 


The hundreds of rolls guiding steel plate through pickling, 
tin-plating and polishing operations at speeds up to 4100 
feet per minute take a terrific beating from moisture, acid, 
sharp edges. Rubber-coated rolls sometimes last but a 
week. And tiny bits of abraded rubber prevent the deposi- 
tion of the tin plate, mar the surface. Then Synthane 
laminated plastic covers were applied directly to the rolls. 


SYNTHANE CORPORATION, 4 River Road, Oaks, Pa. 


Please send me more information about the combination of 
Synthane properties. 


Name 





Title 





Company 





Address_—. 








What a difference! The hard Synthane surface does 
not become imbedded with foreign particles. Synthane 
is anti-static and non-magnetic, doesn’t attract metal 
chips which could scratch the surface. 

Synthane is also chemical-resistant; plating acids have 
little effect upon it, and being an electrical insulator, 
Synthane does not short the electroplating currents. 

The net result is a 3 to 5 times longer life for Synthane- 
covered rolls, far less downtime; less maintenance and 
higher production rates. Look into Synthane’s combina- 
tion of properties for your product or application. Write 
for booklet of Synthane sheets, rods, tubes and fab- 
ricating service. 


SYNTHANE] 








LAMINATED N PLASTICS 


SYNTHANE CORPORATION + OAKS, PENNSYLVANIA 
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udividually postage 


For protection .. . fast identification ... saves time and waste 


AND ONLY ALEMITE HAS iT! 





Alemite, originator of the lubrication fitting — acknowledged leader in the 
field—now brings you individually packaged lubrication fittings in 

handy “strips.” You buy as many as you need. They stay clean, undamaged. 
No more dirty threads, no more clogged fittings! And best of all, 

no more figuring which fitting is which—no more fumbling 

around in a box of miscellaneous parts for the fitting you need. 


Furthermore, when you order genuine Alemite fittings now 
— you know you get the real thing, because only 

Alemite has this advanced packaging. Just as only Alemite 
brings you the design advantages of the original, 


Ne mare genuine, Alemite lubrication fitting! 
mixed-up fittings — 


keeps fittings 
separate —in 


handy strips. 


You can 
identify fittings 
ata glance! Saves 


time yet costs no 


more! 


Hermetically 
sealed against 
moisture, dirt— — 

keeps fittings 


rary ta 


Write today for a free sample lubri- 
cation fitting in the new cellophane 
package. See for yourself how this 
new idea saves you time, trouble, 
money ! 

Write to Alemite, Dept. T-105 
1850 Diversey Parkway, Chicago 14, Ill. 


"ALEMITE 


7 
@tG. U.S. PAT. OFF, wa 
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A PRODUCT OF 
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Call for Lindberg Red Cap! 


A COMPLETE LINE OF AIR 
& HYDRAULIC CYLINDERS 


Here is what to expect in a Lindberg RED CAP: 

A rugged, dependable, long service cylinder that 
will do the job month in and month out. RED CAP 
identifies the famous line of Lindberg air and hy- 
draulic cylinders, now made by Teer-Wickwire. These 
fine products are backed by expert engineering, made 
in a new plant equipped with latest type production 
machines, staffed by men schocled in precision work. 
New developments are in the works to extend the 
scope of our service to you. Expect big news from the 
Lindberg Air and Hydraulic Division of Teer-Wickwire! 


AIR CYLINDERS 


. (low pressure) 


For 150 p.s.i. maximum pressure. Bores 
2” through 12” diameter. Heat treated 
aluminum pistons, cast iron cylinder caps 
and steel flanges. Retaining rings hold 
flanges to cylinder. Piston and rod 
packing, block "V" type. 


HYDRAULIC CYLINDERS 
(heavy-duty) 


For 3000 p.s.i. maximum pressure. Ten 
standard bore sizes from 2” through 
8” diameter. Seven mounting styles. 
Standard rods or 2:1 differential rods 
available. Cast iron one-piece pistons; 
steel plate end flanges arc-welded to 
tube. 


HYDRAULIC CYLINDERS 


(medium pressure) 


For 1500 p.s.i. maximum pressure. Ten 
standard bore sizes, 2” through 8”. 
Seven mounting styles. Standard rods 
or 2:1 differential rods available. Any 
length of stroke can be provided. 


Pe! 


Y 


Now in the final stages of production 
testing—new square head cylinders that 


will set new standards of usefulness 


AIR CYLINDERS 
(heavy-duty, mill-type) 


For 250 p.s.i. maximum pressure. Thir- 
teen bore sizes from 3” through 24”, 
Six mountings. Construct4d of heavy 
hot rolled steel! plate, welded. Strong- 
est possible power unit. 


NEW 


SQUARE HEAD 
TYPE 
CYLINDERS 


Compact, cleanly designed, space saving, 
dependable. Will be available soon in a 


complete range of sizes and mountings. 


Write for FREE Engineering Booklets 


LINDBERG AIR AND HYDRAULIC DIVISION 
TEER-WICKWIRE & CO. 


JACKSON, MICHIGAN 
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DESIGNING HEAT INTO YOUR PRODUCT? 


“1001” G-E Calrod“ Heaters Give You 
Design Freedom Plus Easy Installation 


HEATING LIQUIDS 


GENERAL ELECTRIC “screw-in” type 
heater is selected from wide variety 
of G-E immersion heaters by manu- 
facturer of milk pasteurizers. 


HEATING SURFACES 


 —— 


; 


FLEXIBLE BUT RUGGED G-E tubular 
heaters are chosen by tire-retreader 
manufacturer after test. Other make 
heaters broke when formed 





EASILY INSTALLED General Electric Calrod 
heater is inserted directly into side of pasteur- 
izer. Immersion heaters provide maximum con 
tact with water in jacket, minimizing heat loss 


j\ 


GENERAL ELECTRIC CALROD tubular heaters 
bend easily to the curved shape of tire re- 
treader. Heaters are inserted into grooves in 
heating plate to gain maximum heat transfer. 





MANUFACTURER PREFERS G-E 
“‘clamp-on”’ strip heaters for his high- 
temperature ovens. Versatile G-E 
tubular heaters could also be used. 
*Registered trade-mark of General Electric Co 


Section C723-5, General Electric Company, 
Schenectady 5, N. Y. 


Name 
Company 
Street 


City 


G-E STRIP HEATERS are clamped to bottom 
of oven for maximum air movement. If a high 
degree of temperature uniformity is required 
heaters are clamped to top, bottom, and sides. 


DEPENDABLE SERVICE is assured 
by sealed terminals, high-grade re 
sistance wire used in G-E immersion 
heaters. Milk spoilage is reduced 


EXACT HEAT required for top- 
quality retreading of huge truck 
tires is achieved with high-efficiency 
General Electric Calrod heaters 


FLEXIBLE PATTERN and easy instal 
lation of G-E strip heaters reduces 
manufacturing costs—increases effi 
ciency,improves saleability of ovens 


60-page Catalog of General Electric Calrod heaters 


and heating devices 


describes full 


line. Also 


provides helpful application data. GEC-1005F. 





, 


Washington Steel News 





PUBLISHED BY WASHINGTON STEEL CORPORATION, WASHINGTON, PA. 





Stainless Steel Buyers: 


SAVINGS OF $155 PER TON NOW POSSIBLE 
WITH WccreXold’ STAINLESS STEEL 





& 


aha! 


od whet? : 


TYPICAL INSTALLATION OF MICROROLD TYPE 430—This Kitchen and Bakery Building of the South 
Carolina State Hospital, Columbia, S.C., is the largest institutional combined kitchen and bakery in 
the southeast. 18 gauge Type 430 stainless steel is used extensively in 17 exhaust and equipment 
hoeds. They are designed for strength, appearance, and sanitation and were fabricated by Earl 


Delay & Co. of Columbia, S. C. 


Type 430 Satisfactory For 
Mild Corrosion Applications 


This straight chromium-stainless 
grade possesses desirable properties 





that recommend it for a diversity of ap- | 
atmospheric | 
conditions. It is non-hardenable by heat | 
treatment and is only mildly hardenable | 


plications under general 


by cold working. It has moderate ductil- 


ity, good forming and bending charac- | 
teristics and can be drawn to a mod- | 


erate degree. 


Brazing and soldering are easily ac- | 
complished, and except where resistance | 
to high stresses is a major factor, it | 


welds satisfactorily by the usual meth- 
ods, Before fabricating MicroRold Type 


122 


Type 430 Good Insurance Against 


| Shortage Of Nickel Types 


Any restriction or curtailment of 
nickel-bearing stainless (as during the 
Korean Engagement) could have serious 
effect upon stainless steel fabricators. 
By making use of Type 430 wherever 
feasible, stainless fabricators can insure 
themselves against any unforeseen de- 
velopments in the supply of stainless 
steel. 


430, it is advisable to consult our mill or 
distributor to make certain that it may 
be used successfully in your particular 
application. 





|73%4¢ Per Lb. Price Differential 


Between Types 430 and 302 
Results in This Substantial Savings 


By specifying MicroRold Type 430 


| stainless steel for suitable applications, 
| stainless steel buyers can take advantage 


of the 7%c per pound difference in base 
price between Type 430 and Type 202 
stainless, A saving of $155 per ton merits 
consideration. Type 430 is a straight 
chromium-stainless with a nominal com- 
position of 17% Chromium. During the 
Korean conflict, Type 430 was used ex- 
tensively, due to government restriction 
on nickel-bearing stainless. 


| WIDE USE FOR TYPE 430 


While Type 430 does not possess the 
same degree of corrosion resistance as 
Type 302, it has proven very satisfactory 
in a wide range of mild corrosion appli- 
cations, both interior and exterior. It 
lends itself to a multitude of decorative 
and functional uses, combining all the 
advantages and qualities of stainless 
steel — beauty, strength, corrosion re- 
sistance, long life, workability and ease 
of maintenance. Considering the price 
advantage, with no sacrifice in quality 
when applied properly, stainless steel 
buyers will find MicroRold Type 430 a 
worthwhile material for an impressive 
number of stainless steel applications. 


EXTRA SAVINGS 


Washington Steel Corporation not 
only points out the savings and advan- 
tages that may be acquired through the 
selection of Type 430, but also the sig- 
nificant economies in its production of 
all stainless types. Special production 
equipment and methods produce con- 
trolled accuracy of gauge throughout 
length and width of the entire sheet; 
thus, MicroRold may be specified by 
decimal thickness (with tolerances as 
low as 3% average) instead of gauge 
number. By specifying MicroRold sheet 


| rolled to the light side of the gauge 


range, purchase costs are reduced by 
the savings in weight. While this saving 
may not be apparent in every single 
sheet, weights will average less than the 
theoretical when bought over a period 
of time. Your steel distributor can give 


| you full information on how you can 
| get the most out of your stainless steel 


dollar. He will gladly tell you the 
MICROROLD STORY. 
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Perspectives 





THE URGE TO GROW 


WHY MERGE? 


GOVERNMENT 
CAN STEP IN 


IN DESIGN AND DEVELOPMENT 


There are a number of reasons why one company seeks to acquire the 
assets, stock, or control of another, and it all adds up to a merger rate 
which is three times that of 1949, and at the postwar peak of 1946-1947. 
However, it is still far below the pre-depression rate of the late 1920's. 
In a recent survey, the Federal Trade Commission found that there have 
been 1,773 mergers and acquisitions in the mining and manufacturing 
fields alone from 1948 to 1954. Of this number, nearly two-thirds of the 
acquiring companies had assets of $10-million or more. By contrast, com- 
anies with assets of less than $1-million accounted for less than eight per 
cent of the total. 


The greatest number of acquisitions were made by companies classified 
in the nonelectrical machinery industry, and the food and related industries, 
in that order. The acquiring firms in these two industries were responsible 


for 492 mergers and acquisitions. The next most active industries were the 
chemical (168 mergers), and fabricated metals (161). The specific company 
leaders with the number of acquisitions are: Foremost Daries (48) ; Borden 
Co. (17); Olin-Mathieson Chemical Corp. (16); Food Machinery & Chem- 
ical Corp. (14); H. K. Porter Co., Inc. (13); Burlington Mills Corp. (12); 
American Marietta Co. (12); American Machine & Foundry Co. (11); and 
Ekco Products Co. (10). 


While there are almost as many different reasons for merging as there 
are mergers, the FTC found that these were the main ones: To add to total 
capacity, 40 per cent; Add to capacity in a specific area, 10 per cent; Diversi- 
fication of products, 25 per cent; Gaining a source of supply, 12.5 per cent; 
To move into the consumer market, 10 per cent. Often, more than one of 
these reasons is present in a company’s decision to merge. But there are 
other factors like: the inability of a small company to get adequate financ- 
ing for expansion and modernization (beat the high cost of construction) ; 
surplus cash of the acquiring firm; aging owners who want to retire or 
adjust estates; and the tax savings under provisions of the internal revenue 
act that grants more favorable rates on capital gains, tax free exchanges 
of stock, and tax advantages by carrying forward past operating losses as 
credits against future earnings. 


One big difference between the mergers of pre-1950 and those since then 
is that the government now has the power to take both parties to a merger 
into court—before and after the merger takes place. The rash of mergers in 
1946-1947 prompted federal action, with the result that the Clayton Anti- 
trust Act was tightened up in 1950. Prior to this, the government could 
actually do little to prevent or break-up some mergers, because the law 
did not apply if one company bought the assets of another. With the 1950 


(Continued on page 125) 
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Engineered by Tinnerman... 


THIS SPEED NUT*®FASTENS WITH ONE MOTION, 
STAYS TIGHT FOR KEEPS... and saves money! 


This Speep Nut developed specially for ceiling 
lights produced by the Imperial Lighting Products 
Company, Latrobe, Pennsylvania, gained almost 
unbelievable savings of 80% in assembly time! 


Once fastened to the socket assembly, it snaps 
into position quickly and easily by hand. No 
special tools or skills required. And this one-piece, 
spring-steel Sprep Nut does the job better than 
the three parts it replaces—a nut, screw and special 
tapped bracket. Additional savings are possible 
because there are fewer parts to purchase, stock 
and handle. 


TINNERMAN PRODUCTS, INC. > 





This is a typical example of SPEED Nuts engi- 
neered for special fastening applications. 
Tinnerman develops an average of 4 new SPEED 
Nuts every day for products of every description. 
And there are more than 8,000 existing variations 
to choose from. 


A Tinnerman Fastening Analysis Survey can 
quickly tell you where Speep Nut brand fasteners 
belong on your assembly line. Call in your 
Tinnerman representative soon for full informa- 
tion and write for our Fastening Analysis Service 
Bulletin No. 336. 


Box 6688, Dept. 12, Cleveland 1, Ohio 


Canada: Dominion Fasteners, Limited, Hamilton, Ontario. Great Britain: Simmonds Aero 


cessories, Limited, Treforest, Wales. France 


Aerocessoires Simmonds, S 


, 7 rue Henri 


Barbusse, Levallois (Seine). Germany: Hans Sickinger GmbH “MECANO”, Lemgo-i-Lippe. 


TINNERMAN 


Nua 


® 
FASTEST THING (IN FASTENINGS 


ES =D - Ar Ld aw o . vane Yi 
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PRODUCT ENGINEERING 





Germany is Marching Again 


It is not unusual for an American company to 
manufacture a million or more washing machines, 
radio sets, automobiles or other products. ‘That is 
why only in the United States of America is it 
economically possible to spend millions on tooling 
in order to produce with a minimum expenditure 
of human effort. 

Conversely, because the production lots in 
Europe are relatively small, rarely running more 
than a few hundred thousand, it is not possible 
to spend much money on special tools, jigs and 
fixtures. Hence the relatively limited use of 
automatic production machinery in those coun- 
tries; which in turn is a large contributing factor 
to the low labor rates. 

When producing on automatic machinery, 
little or nothing can be saved by going to the 
extremes in simplifying the design of the part. 
A few unnecessary counter bores, tapped holes or 
finished bosses can be produced on transfer 
machines at practically no additional cost. The 
product designer merely casts upon the tool de- 
signer the burden to make the part economically, 
requiring him to design slightly more complicated 
tools and jigs. Perhaps this explains why in so 
many instances the design of the pieces is not 
as plain and simple as it could be. 

A study of designs developed by German 
engineers often shows a great deal more thought, 
ingenuity and analysis with reference to the 
manufacturing costs involved. Their designs must 
be producible at lowest cost on simple general 
purpose machine tools and without requiring 
expensive jigs, tools, or setup time. The limited 


number of units to be produced does not warrant 
it. Low cost must be achieved by making it 
inherent in the design. 

Of course, production methods and machinery 
must always contribute their share toward cost 
reduction. To this end the Germans have designed 
many general purpose production machines that 
possess features that contribute to highest produc 
tion rates and maximum flexibility. Also, the 
Germans have dey eloped and use new production 
processes that make possible low cost production 
with a relatively low tooling charge. ‘lhe precision 
casting of metals by the Kroning shell molding 
process is one example. Precision forging of gears 
that require no machining or grinding of the 
teeth is another example. German progress in 
powder metallurgy falls in the same category. But 
perhaps the most striking of all is the ingenuity 
of the German engineers in design of weldments, 
tubular designs and other ingenious welded 
constructions. 

In the months to come we will present to ou 
readers many articles and a great deal of informa 
tion and data on design techniques for cost reduc 
tion as practiced by German engineers. 

Germany is marching again but this time it is 
not a goose-step but a parade of scientific and 
technological progress. 
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BALL BEARINGS 


How Preloading 
Pays Off in Accuracy! 


New Departure pioneered preloading to give you a new measure of | 
machine accuracy! This accuracy, due to increased bearing rigidity, pays 
off in high-precision machines, where the slightest deflection caused by 
work loads on moving parts can be crucial to the ultimate performance of 
the machine. 


By placing a predetermined internal load on the bearing, either at the 
time of manufacture or at installation, deflection due to the work load 
is greatly reduced. This means not only that machine accuracy is greatly 
improved, but that the ball bearing characteristics of low torcve operation 


Preloaded ball bearings " : 
and long life are fully retained. 


assure extremely accu- 
rete and permanent lo If you are seeking a solution to your bearing problem, call on New 
cation of vital parts Departure for the answer. You will benefit from more than 50 years’ 


such as gears, where experience in bearing design, testing and manufacture. 
the maintenance of pitch 


line contact is very im 
portant, resulting in 
minimum wear, maxi 
mum life and freedom 
from noise 


Send for Booklet BA-2 
on ball bearing application 


Preload is predetermined, then A Duplex bearing, in effect, be- Duplex bearings may be mounted The benefits of preloading can be seen from this deflection 
accurately obtained by grinding comes a preloaded double-row in several different ways to suit curve. The double-row ball bearing referred to here is the 
Duplex bearing foces so that an bearing capable of holding parts load conditions. In each case, most rigid type of unit bearing made to resist loads from 
exoct and fixed compression will within close limits, both radially extra rigidity of shaft centering any direction. 

take place when mounted. and axially. is obtained by preloading. 





Typical Application of New Departure Preloaded Ball Bearings 


The extreme resistance to deflection and the freedom from wear offered 
by the New Departure double-row bearing make it a favorite wherever 
exact location of parts under combined loads must be assured not only 
initially, but throughout long usage. 

In this typical application the double row, solidly supported against suitable 
housing and shaft shoulders and with a “floated” single row at the other 
end, provides one of the best general-duty mountings where considerable 
thrust is present. 
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PRODUCT ENGINEERING 


PRODUCT 
DEVELOPMENT 
CONFERENCE 


On April 4, 1955 department heads of the 
Yale Materials Handling Division of the 
Yale & Towne Manufacturing Company 
gathered to discuss their development pro- 
gram of the G52 line of industrial trucks. 


Excerpts from this three-hour long record- 


OSWALD CARLISS, Director of Engineering 


GEORGE QUAYLE,, Assistant Director of 


Engineering 
FRANK MINNELLI, Manager of Market Research 
RICHARD BRACKIN, Chief Engineer, Gas Trucks 


BRUNO MOSKI, Director of Industrial 
Engineering 


C. EUGENE MOORE, Works Manager 
JAMES CONKLIN, General Sales Manager 


PAUL METZGER, Assistant to the Vice President 
in Charge of Production Control and Purchasing 
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ed session are presented here, giving the 
views and experiences of these men on the 
origins of products, product appearance, 
communication within the organization, or- 
ganization environment and some specific 


features of this new line of fork lift trucks. 


Why Make a Product Change? 


Carliss: The basic reason for making a product change 
appears whenever we see an opportunity to advance our 
share of the market. 


Minnelli: Market research circulates a monthly report 
among top management, sales, and engineering. These 
reports are summarized every quarter in our executive 
marketing summary and supplemented by trend data going 
back four or five years. 

This running examination of the competitive situation 
plus reports from our field representatives form the basis 
of our decisions about product development. 


Conklin: Generally the sales department says, “If you can 
give us a truck of roughly these dimensions and in this 
capacity range, in which we could have these advantages, 
we could sell X number of these machines per year at 
such a price.” Engineering cannot do everything we ask 
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ORIGINAL PRESENTATION SKETCHES 
of the G52 industrial truck clarified the 
discussions between engineering, sales and 


management in the early stages of the de- 
velopment program. 


but they can do some things we didn’t think possible. 


Carliss: Often there are several approaches to a problem. 
Industrial engineering evaluates them and chooses the 
most economical one. After all, engineering is about eighty 
per cent economics; twenty per cent is stress, design and 
ingenuity, 


Moore: Coincidental with market research, we had been 
improving our manufacturing facilities from a capacity 
standpoint. We were able to improve appearance, quality, 


=} 
“a: 
or 


give untold reduction in labor time, and better uniformity 
of pieces with the new equipment. At a preliminary draw- 
ing review, the engineering design concept was adapted to 
the manufacturing facilities and tooling. 

Brackin: To design for the more economical quantity pro 
duction we take basic building blocks and use them over a 
broad truck capacity range. That is where we differ from 
industries in which the specific design factor is primary. 
Individual blocks are combined to make a truck, but the 
elements may be used on a variety of products. 


What Were Some of the Specific Changes in the G52? 


Brackin: We are in a very rapidly changing market. No 
one design survives too long. Our previous model was 
large in an industry in which dimensions are critical. 
Maneuverability in small aisles and in box cars is a primary 
factor. Hoist speeds and drive speeds had to keep pace 
with the market or better it. Gear shift handles are awk- 
ward on the floor of the truck so we put them on the 
steering column in automotive fashion. We increased 
speed of operation by improving the forward to reverse 
gear shifting operation. 

We tried to better suit the truck to the operator and 
to the operation. A new fluid coupling made the truck 
more efhcient to operate ay well as improved the service 
life of the clutch. Pneumatic tires as well as solid tires 
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were required in order to fill an area of the market we had 
never touched before. 

The reasons for the fluid coupling on the truck are not 
necessarily unique with the G52. Before the introduction 
of either the fluid coupling or the automatic transmission 
clutch life was often very short. The fluid couphng in- 
creased the life span of the clutch by a large ratio. 


Carliss: We were pioneers in the industry in putting the 
fluid coupling into fork trucks. The coupling design for 
our G52 model came to our attention through our re 
search group who found we could use half of a double 
coupling made by Twin Disc which would give us a 
characteristic that came close to the engine requirements. 

In order to meet dimensional requirements we machined 
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INTRODUCTION of the fluid coupling between flywheel and friction 
clutch reduced wear on friction clutch and made truck easier to operate. 
Fluid coupling is recessed into fly wheel to minimize over-all length of truck. 








a cavity into the flywheel for the coupling. We couldn’t 
research, develop, engineer, and produce a fluid coupling 
ourselves without having to sell it for more than the entire 
truck. We took the best the supplier had to offer and 
adapted it to our needs. 


Brackin: The mast had to meet new requirements in new 
fields. The cotton industry uses an attachment which 
applies very severe side loading. Hoses for hydraulic 
attachments had to be placed inside the channels to pro- 
tect them from damage. Visibility and driver location, foot 
room, driver comfort, all had to receive serious consid- 
eration. 


Quayle: We are endeavoring as an industry to make the 
carriage interchangeable with all trucks so that an attach- 
ment which was sold on the Yale truck can be transferred 
to a competitive truck. 

The industry has arrived at standard dimensions; the 
height of the carriage, the thickness of the plate, the 
angles of machining, and we incorporated them into the 
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G52. We are leading the industry in this standardization 
procedure. Everybody else will follow as they come along 
with new models, 


Carliss: Fork carriage standardization afforded us the best 
opportunity to reduce the dimension from the face of the 
fork to the center of the front wheel. Other designs in 
the past, including our own, had fork hangers which added 
to this dimension or used some thicker than standard fork 
carriage. 

The counterweight requirements determine the dimen- 
sion from the back wheel to the rear of the truck. We 
worked a 5-in. sq. billet into the design of the chassis 
which enabled us to cut down the amount of cast iron 
counterweight and therefore reduced this dimension. The 
muffler was fitted into the counterweight, saving a little 
space, and by these changes, plus changes in the engine 
suggested to the vendor, the truck was reduced to a 
competitive length. 


Brackin: In the design of a truck for both pneumatic and 
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solid tires, there is the inescapable fact that pneumatic 
tires are usually 50 per cent larger than the equivalent 
solid tire. Two different frames are required and the trick 
is to keep most elements of the two frames alike. Cowls 
and cross plates are identical, but wheel wells must be 
engineered specifically to either the pneumatic or the solid 
tired job. Interchangeability can be maintained on perhaps 
50 per cent of the parts, keeping production up. 


Carliss: The pneumatic tired truck is larger than its 
solid tired counterpart. A short wheel base pneumatic tire 
truck has the tendency to behave like a jack rabbit. It hops 
along. To take the iack rabbit out of the design, we extend 
the wheel base. That’s almost forced anyhow, because 
the dimension from the center of the drive wheels to the 
base of the fork increases as the radius of the tire increases 
and more counterweight length is needed. All these things 
contribute to a longer wheel base and a longer over-all 
length. 


Quayle: We went to higher oil pressures in order to make 
a more compact lifting unit; we can lift the same loads 
with smaller cylinders and components when we run the 
pressures up from about 1,200 to 2,000 psi. However, 
valving and clearances become more critical. 


Carliss: The relief valve doesn’t open suddenly at that 
magical number on the valve. The hysteresis in any valve 
of that sort is great, and we found that although we were 
enjoying high lifting speed, any slight surge in the system 
would sharply reduce the speed since we were merely 
pumping great quantities of oil through the relief valve. 


Brackin: Relief valves at these pressures have a differential 
as high as 500 psi between cracking and total open and 


possibly 300 psi between cracking and reseating. It can be 
improved and has been, but valve manufacturers are still 
working on the problem to improve standard valves. 


FORK ROTATOR 


HOLD DOWN 


On Appearance 


Carliss: Over the years the previous model had collected 
a lot of holes for bolting attachments as the individual 
customer requirements were integrated into the engineer- 
ing program. The front end of that truck looked as if it 
had been caught at close range with a shotgun. We wanted 
to clean that up. It had to be a rugged, clean-lined piece 
of equipment that could be produced in the cost structure 
that we could afford. 


Conklin: The appearance is determined by the functional 
activity of the machine. You sound corners wherever pos- 
sible to reduce turning radius. You strive always for the 
lowest seat height and best operator visibility. 


Moore: A smooth exterior avoids protrusions that could 
catch on material in storage adjacent to the load. 


Carliss: The truck must be narrower at the back than at 
the front otherwise it is possible to corner the truck. 
We put a black band around the truck for two reasons. 
Originally an area around the side of the truck was pressed 
out of the metal in order to give a wearing strip. The 
strip was painted black because it looked as attractive in 
the metal as it had appeared in the original presentation 
sketches. The general effect being a lower, longer truck. 


Quayle: In order to provide more room for the operator 
and naturalness of function, the gear shift handle was 
placed on the steering column and designed so that it is 
lifted to go into high speed, lowered to go into low speed, 
forward to go forward and backward to go reverse. 

We wanted to get the whole floor board opened up in 
contour; toe room in the corner, heel room where it should 
be, so that operators with large feet could be comfortable 
in the truck. We pushed the accelerator pedal way over to 
one side so that operators with long shins would have 
their knees out where they were clear of the mechanism 


Brackin: We have paper models of average and abnormal 
people and we seat them on the drawings to get the basic 
proportions which are then proven by people in the 
mock-ups. 

We made the seat adjustable and put the hydraulic 
controls beside the seat. Too many levers in a row caused 


Some attachments available for incorporation 


CLAMP ROTATOR 
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confusion of operations. Having the gear shift lever up at 
the wheel and the hydraulic levers down beside him 
permitted maximum driver comfort with best control 
accessibility. 

Moski: We made an exhaustive study, with motion pic- 
tures, of the conventional truck, and detailed time data 
has been published reflecting the speed of operating these 
trucks. That information was given careful consideration in 
the execution of the design. Among other things, it 
pointed out that if a man wants to alternate standing and 
sitting it would substantially slow down the operation of 
the truck. 


Carliss: The study indicated the need for the straight 
line forward and reverse shifting of the valve controls; 
the natural movement of the operator’s arm is to drop 
right where he will have the hydraulic controls for tilting, 
hoisting, and auxiliary attachments. These changes have 
proven very popular with our customers. 


Quayle: There are two hydraulic control levers, one for 
lifting and one for tilting. We have space for a third lever 
to operate attachments, with push buttons that give a 
selection of multiple functions. The objective here is to 
provide a simpler means of control keeping all the controls 
centralized in one area. 


Carliss: Research is out ahead of us all the time. They are 
developing ideas rather than components. They foresaw 
the need for a selector valve in another operation and we 
incorporated it into our design. 

Customers were asking for equipment with more than 
one hydraulic function. We had built such equipment 
before—side shifting, rotating and clamping are three of 


the basic auxiliary motions—with six hoses. By putting the 
hoses inside the channel and adding the selector valve we 
needed only one pair of hoses, one wire, and three push 
buttons on the control handle. 

The truck is not as comfortable as sitting in an easy 
chair watching TV, because these trucks have no springs. 
We depend on the seat cushion and the wheels. We did 


find that you could make the seat too soft, and the 
riding on an air cushion gives a sense of instability to the 
driver. A harder cushion providing firm support was better. 


on standard lift truck 





LARGE GRIPPER 
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FLOW FROM PUMP is regulated or reversed by a lever 
operated valve and supplied to the pictured selector 
valve. A button on the lever controls the solenoid posi- 
tion moving the spool to the left (as shown) when de- 
pressed and connecting the oil circuit to the attachment 
actuator. When the button is released the spool moves to 
the right connecting the oil supply to a second pair of 
attachment ports at the rear of the selector valve. These 
selector valves may be stacked to provide for additional 
attachments individually button controlled. 


On Communication 


Metzger: Communications in product development are 
tremendously important. To help in this area we have 
created what we call a Birth Certificate. The Birth Certifi 
cate is initiated for every new part and engineering chang« 
It lists necessary details for the tool division to determine 
when tooling effort must be completed. It tells industrial 
engineering what they have to do in connection with th 
new part, such as operation schedules, costs, and the like, 
and it informs purchasing and production on the balancing 


L| 


SCOOP 
PUSH-PULL LOADER 








out of materials which reduces obsolescence. The 
Birth Certificate is edited by the industrial engi- 
neering department and from it we estimate dates 
of the completion of all phases of our operation. 


Moski: We have a procedure which is at variance 
from the normal production control function. We 
assign a methods engineer who provides the liaison 
between engineering, manufacturing, purchasing, 
production, and experimental. He issues the pur- 
chase requisitions. He prepares the operation sched- 
ules which are used as production orders to the 
plant, and he personally expedites the various com- 
ponents through the plant. He is in a better posi- 
tion than anyone else to determine the position 
of engineering, manufacturing, tooling, and _pur- 
chasing each week, and he prepares a detailed 
weekly report which goes to top management and 
the various department heads. On the basis of that 
weekly snapshot, he attempts to forecast the date 
when the pilot model will be complete. 

This continues to the point where engineering 
is satisfied with the pilot model and the executive 
schedule is established for large scale manufacture. 


Carliss: We try to build a small lot off the tooling 
first because changes in the tooling are to be ex- 
pected. We run that limited lot down our produc- 
tion lines and the experimental people act as super- 
visors or instructors. 

There is good labor acceptance of this technique. 
They don’t object when men from the engineering 
department in overalls are down on the lines, guid- 
ing the assembly of these first units. 


Organization Environment 


Carliss: Encouraging creativeness and cooperation in 
an organization of this kind is tremendously im- 
portant. I am convinced that a sense of accom- 
plishment is a vital part of a man’s well being. 
It is not necessarily measured in terms of money. 
Gene Moore calls it psychic income. But there is 
no accomplishment without cooperation. 


Brackin: Modern manufacturing has become so 
complex that no individual can comprehend and 
properly evaluate all of the problems. There must 
be cooperation between the specialist groups in 
order to make a profit. 


Moore: Mutual respect and the ability to argue 
vet still maintain that respect is essential. It’s not 
the kind of cooperation which is always submission. 


Carliss: Therefore, it is not developed by adminis- 
trative edict. What Gene Moore has said is equally 
true about an atmosphere where creativeness flour- 
ishes. The great creative periods are not periods of 
luxury or lassitude, they are periods of stress, strain, 
upset and so there must be an aggregation of in 
dividuals who assent to working together; not a 
group driven by some over-intelligence. 
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“BIRTH CERTIFICATE” (above) of revised part lists all pertinent 
information for production cost accounting and industrial engineer- 
ing divisions. Progress Report (below) written by methods engineer 
informs management and department heads of status of each project. 
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FLUID 


TRANSMISSION 
In High Pressure Systems 


WALTER ERNST 


Vice President and Director of Enginassing. 
The Commonwealth Engineering Company of Ohio 


An amplification of Joint Industry Conference recom- 


mended standards for piping, tubing, flared and flare- 


\ HYDRAULIC SYSTEM may be de- 
fined as a system of power transmis- 
sion in which an incompressible fluid 
is used as the power transmitting 
medium. Hydraulic systems, as gen- 
erally mechanical 
technology, deal with pressure energy 
(positive displacement hydraulic 
power). 


understood in 


Transmission of hydraulic energy is analogous to an elec- 
trical system in that it requires generators, motors and 
transmission lines. As in electrical energy transmission, 
design. and capacity of hydraulic transmission lines are 
determined by the energy level. The latter is defined by 
the product of flow and pressure. 

Pressures employed in hydraulic systems range from a 
few pounds per square inch to 10,000 psi and higher. 
Definition of hydraulic pressures has been established by 
the Joint Industry Conference (JIC Hydraulic Standards 
for Industria] Equipment, General Motors Corp., Detroit, 
1953). There are five classifications, as follows: 

Low—0 to and including 200 psi 

Medium—above 200 to and including 500 psi 

Medium high—above 500 to and including 

High—above 1,200 and including 3,000 psi 

Extra high—above 3,000 psi 
While the majority of present-day applications fall into the 
medium high classification, there is a definite trend towards 
higher pressures, so that a consideration of design practices 
for the high pressure classification assumes increasing 
importance. Much of the data given here on transmission 
systems in the high pressure range may be used for the 
extra-high classification which is finding many proponents. 


JIC SPECIFICATIONS FOR TRANSMISSION LINES 


It is desirable that all fluid transmission svstems follow 
the recommendations of the Joint Industry Conference. 
Section H4 of this standard includes general recommen- 


1,200 psi 
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less fittings, pipe threads, AN straight connectors, 
hose and hose fittings, and flanged and welded con- 
nections to be used as a practical guide in the design 
of industrial hydraulic equipment. 


dations for fluid transmission lines and specific recommen 
dations for tubing and piping installations. The general 
recommendations deal broadly with adequate size of piping 
and design safety factors (section H4.1.3), minimum vol 
ume of fluid (section H4.1.5), cleanliness (section H4.1.7), 
support (section H4.1.8), accessibility (section H4.2.6), 
identification (section H4.4.1) and protection in shipment 
(section H4.4.2). 
TUBING AND FITTINGS 

Two systems are in use for denoting sizes of fluid power 
transmission lines, defined as tubing and piping respec- 
tively. The older system, still in extensive use, defines 
conduit by inside diameter, so-called pipe sizes. In contrast, 
tubing is defined by outside diameter and wall thickness. 

The JIC hydraulic standard, section H4.1.6, establishes 
standard tubing diameters in inches as follows 

from 4 to # outside diameters to increase in incre 
ments of 1/16 
outside diameters to increase in incre 
ments of 4 
outside diameters to increase in incre 


from 4 to | 


from 14 
ments of 4 

Physical and chemical properties as well as manufac- 
turing tolerances are also covered and tubing may be 
purchased from manufacturers in conformity with the 
appropriate section of the JIC standard. 

It should be noted that copper tube and copper alloy 
fittings may not be used with petroleum base fluids (JIC 
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Table I—Tube Wall Thickness by Gage Number 





Birmingham 
or Stub’s 
Iron 
Wire Gage 
Size No. 


Birminet 
or Stub’s 
Iron 
Wire Gage 


Equivalent 
Tube Wall 
Thickness 


Equivalent 
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in inches 
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Fig. ee cutter. Recessed 


Table 1l—Tube Diameters and 


Fig. 2—Abrasive cut-off ma- 
chine. The Wallace Tube Co. 


Wall Thicknesses, Inches 





Tube 


Minimum Wall 
Thic 


may 





7 
095 
109 
109 
120 


0. 
0. 
0. 
0. 
0. 
0. 





kness 
060 
075 


working pressure be readily 

computed by means of the formula 

PD 

2s 

t=minimum tube wall thickness, in. 
=design working pressure, psi 

PD) =outside diameter of tube, in 


| = 
where 





H4.1.6.3). SAE 1010 dead soft, cold 
drawn seamless steel tubing and steel fittings must be used 
(section H4.1.6.2) 

Wall thickness of tubing must be selected to withstand 
the maximum rate of surge pressure rise and the maximum 
surge peak pressure at the frequency developed by the 
cycling of the equipment operation (JIC standard 
H4.1.4, B). A factor of safety of at least eight over normal 
working pressure is suggested (section H4.1.3). 

Wall thickness required to contain the normal or design 


standard section 
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S =allowable tensile stress of materia 
psi 


The formula is not theoretically 


rigorous, but adequate for practical purposes. 

Wall thickness of tubing is denoted by Birmingham or 
Stub’s iron wire gage shown in Table I. However, tubing 
may also be purchased in certain sizes with wall thickness 
expressed in fractional inches. Not all gages are carried in 
all tube sizes by suppliers, and specifications for hydraulic 
systems should take this fact into consideration. 

' Transient or surge pressures are difficult to estimate and 
seldom appreciated in their full potential magnitude. Ac- 
tual experience has shown that transients of two to four 
1955 
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times maximum design working pressure are not uncom- 
mon and often not suspected by the designer. Where 
detailed information on the transient pressures is unavail- 
able, suitable safety factors should be provided. These 
safety factors should be related to the endurance limit, not 
to the ultimate strength of the material. 

In addition to normal working pressures and surge peaks 
there may be mechanical stresses produced by thermal 
expansion, elastic yield of supporting structures, abuse by 
personnel, etc. Evaluation of all the phenomena is difficult, 
so that proper dimensioning of piping wall thickness be- 
comes a matter of experience. 

JIC recommendations may serve as a design guide. For 
high pressure applications (1,200 to 3,000 psi), minimum 
wall thicknesses listed in Table II are recommended. 

I'hese JIC recommendations imply the use of flared or 
flareless fittings when tube connections are to be made. 
For larger tubing or piping, welded flanged fittings may 
be employed. 

‘Threaded piping or tubing for direct connection to com- 
ponents is not permitted under the standard and should 
never be resorted to on any high pressure hydraulic instal- 
lation. (See JIC section H4.1.9.) 

Connection between components should be made by 
employing the minimum number of joints and the use of 


om, see lier = ores phy 


Fig. 4—Production tube bender. Clamp blocks and radius may be 
changed for different size tubes. The Parker Appliance Co. 
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elbows and the like should be avoided. This, together 
with preparation of the ends for attachment to fittings 
calls for fabrication techniques of cutting, bending and 
flaring. For additional information on these techniques the 
reader is referred to the publications listed at the end of 
this article. 

Tubing may be cut with a hacksaw, but a better job 
may be done with a tube cutter like the one shown in 
Fig. 1, which produces clean square ends. 

On production jobs a recently developed abrasive cut-off 
machine (Fig. 2) will render good service. Machines have 
been developed to cut tubing and pipe from the smallest 
to the largest sizes and of any desired wall thickness. Some 
of the abrasive cut-off machines incorporate deburring 
devices. 

The bending of tubing is dependent upon proper equip 
ment. For the ordinary bending jobs, involving tubing 
up to one inch in diameter, hand benders are frequently 
used. Fig. 3 illustrates a typical design. The principle is 
simple; the tube is pulled around a stationary form by 
means of a sliding bar. Each size of tubing requires, of 
course, a different bender. For the hand tube bender 
illustrated in Fig. 3, the radii listed in Table III are stand- 
ard. Hot bending by hand is also resorted to in special 
cases, such as small radius bends on heavy tubing. This 

work handled on tables 
equipped with a series of removable 
pins by heating the tubing with 
a torch. The tubes are usually 
filled with a supporting material to 
make the bend smooth. 


may be 


For any 


kind of production bending spe 


cially designed equipment is recom- 
mended. 

Fig. 4 shows a manually operated 
This 


production bender. tool is 


Table I1l—Standard Tube 
Bend Radii, Inches 





No. 


for 14 OD tube (34 rad.) 
for %& OD tube (7) rad.) 
for 4 OD tube (7% rad.) 
for ** OD tube (#4 rad.) 
for %% OD tube (#4 rad.) 
for 44 OD tube (114 rad.) 
for 54 OD tube (2 rad.) 
for %{ OD tube (214 rad.) 
for 14 OD tube (3 rad.) 
for 1 OD tube (34 rad.) 





All radii to center line of tube. 


Fig. 3—Hand tube bender. A different bend- 
er is required for each size of whe and 
radius of bend. The Parker Appliance Co. 





Table [V—Tube Radii and Wall Thicknesses Without 


Mandrel, Inches 





3 


% }1 
0.070 | 0.075 

















Table V—Pipe Threads 





Pipe Size, ) Diameter, 
in. 


/ 

Outside (Length of Thread 
Screwed into 

Fitting, in. 


Thread Taper, 
in. per in. in. per ft 





Fig. 5—Power flarer. The Parker 


27 
18 
18 
14 











Appliance Co. 


suitable for steel tubing ~ to 1 in. OD. Construc- 
tion of bender permits changing radius, clamp, and slide 
blocks, for each size of tubing and bend radius re- 
quired. In this type of bender the tube is clamped to the 
rotatable form by the clamp block and held against the 
form by the slide block. As the form is rotated, the tube 
will be forced around its perimeter, being restrained and 
held against the form by the slide block. Since the sta- 
tionary end of the tube remains in a straight line, a mandrel 
may be mounted on a straight rod and used to support the 
pipe to prevent its collapse. 

Standard radius blocks provide for the tube sizes listed 
in Table IV to be fabricated on this production bender 
without a mandrel. A larger machine is offered for bending 
light gage steel tubing up to 24 in. OD. 

When flared type tube fittings are used, it will be neces- 
sary to flare the end of the tubing. 

Hand flaring may be accomplished by hammer type and 
combination type of flaring tools. A hammer type tool is 
designed for one size of tubing only and the flare is formed 
by hammer blows on the flaring pin. Combination type of 
flaring tools accommodate a range of diameters with a split 
die. Fig. 5 illustrates a power flarer for production flaring. 


JIC FLARED FITTINGS 

Fittings are used to connect the ends of tubing to com- 
ponents and to produce elbows, tee and cross connections. 
JIC Hydraulic Standard, section H4.1.6, regulates design 
and performance of tube fittings. Fittings must pass re- 
quirements of Federal specification MIL F-5506 and are 
dimensionally identical with aircraft fittings with excep- 
tion of thread tolerances. 

Fittings are cataloged by several manufacturers whose 
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complete dimension sheets are available to the designer. 
They are available in a number of combinations of pipe 
sizes and tube diameters, up to 2 in. OD and 2 in. pipe 
thread, although for high pressure applications the JIC 
standard restricts their use up to and including one inch 
OD tubing. A variety of styles, such as male and female 
connectors, unions, elbows, both 90 and 45 deg, male and 
female and union type as well as several styles of tees and 
crosses are available. Special fittings may be supplied to 
reduce tubing branches one or several sizes. 

Fig. 6 illustrates a typical design of straight connector. 
This fitting has the JIC specified 37 deg flare and features 
a support sleeve for the tube, which avoids rotating the 
tube nut on the tube proper. 


PIPE THREADS, STANDARD AND DRY SEAL 
Pipe thread size originally referred to the inside diameter 
of a pipe to whose outside diameter the thread was applied. 
Since the advent of heavier pipe this definition has lost 
some of its meaning, so that for an accurate determination 
of the relationship between pipe and tubing size several 
dimensions must be known. For an approximate deter- 
mination we may assume, however, that the nominal pipe 
size of a fitting denotes the pipe’s inside diameter, and the 
proper size tubing to mate would then have an outside 
diameter equal to the pipe size plus twice the wall thick- 
ness, or rather the nearest standard outside diameter. Using 
JIC recommended wall thicknesses, for instance, a $ in. pipe 
thread fitting should be mated with a } in. tube, a } in. pipe 
thread fitting with a 3 in. tube, etc. This method will work 
with the smaller size combinations of pipe and tube sizes, 
however, the tendency of most suppliers of fittings is to 
combine pipe and tubing that are nominally equal in the 
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larger sizes. For example, 1} in. fittings (having 14 in. 
pipe thread) are offered with a 1} in. tube. 

In dimensioning a tubing system, safe practice dictates 
the establishment of the tube inside diameter as cri- 
terion for flow velocity. Pipe sizes range from % in. in 
eighths to 3 in., then in quarters to 14 in., then in halves 
over 14 in. (A we in. pipe thread, based on AN stand- 
ards, has recently been introduced, but fittings for that 
size are obtainable only on special order.) 

Pipe thread dimensions are based on American Stand- 
ard ASA-B2 and in ‘Table V the most important dimen 
sions are given for threads up to one inch. For full de 
tails the reader is referred to the source. 

Under JIC Standard the use of Dryseal American (Na- 
tional) Standard Taper Pipe Threads is mandatory. Dry- 
seal pipe threads differ from National Standard pipe threads 
by engaging roots and crests before flanks, so that spiral 
clearance occurring in standard threads is avoided. Spe 
cial taps for tapping components are required. 


FLARELESS FITTINGS 


Higher pressures have rendered the flaring of fittings 
more critical. Efforts have been made toward elimina- 
tion of the flaring operation for heavy steel tubing. The 
result is the appearance of the “flareless” tube fitting 
of which there are several representatives. Fig. 7 shows 
the “Ferulok” connector marketed by the Parker Appli- 
ance Co. Ferulok fittings, like flared fittings, are available 
in a variety of sizes and styles. They are particularly 
well suited with heavy walled steel tubing in high pres- 
sure systems. The Ferulok fitting meets all JIC, SAE and 
ASME standards. The Ermeto fitting offered by Weather- 
head employs the same principle. 

The Lenz fitting employs an O-ring to seal the tubing 
in the fitting and a split collet to hold the tube. It is 
adaptable to thick and thin walled tubing and requires 
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a very light wrench torque, as it seals with pressure on an 
O-ring. 


AN STRAIGHT CONNECTORS, 
BACK-UP WASHERS 

As pointed out previously, there is no exact relationship 
between nominal pipe sizes and tubing diameters, there- 
fore, this relationship must be established for individual 
designs by proper selection and mating of tube and pipe 
sizes. Since the pipe thread is tapered, the location of a 
fitting in relation to the component cannot be accurately 
predicted, which is often objectionable. ‘Tightness of 
pipe threads depends on good workmanship and finish. 

Attempts have been made to supplant pipe threading 
with more acceptable methods. One solution is used for 
aeronautical fittings in which the fitting nose is threaded 
into the component and sealed with an O-ring. 

Fig. 8 shows this method used with a “bulkhead” type 
of connector, which must be used in places where an 
elbow connection is required. For straight connections a 
large hex union connector is required with a hexagon of 
sufficient size to accommodate the O-ring and back-up 
ring. 


O-RINGS AND 


The same scheme is being used extensively for indus 
trial installations and approved under section H4.1.6.F. 
Fig. 9, reproduced from AND 10050, shows the principal 
dimensions for tube fitting nose threads, except § in. which 
is not listed in the AN standard, although used under 
JIC standard. Industrial fittings for § in. tube are listed 
in the manufacturers’ catalogs. 

O-rings are AN 6290 and may be called out under dash 
numbers corresponding to tube diameters in sixteenth 
inches. An AN 6290-6 O-ring is one for a % in. OD tubing 
straight threaded (* in.-18) tube fittings. 

Back-up rings (required for high pressure installations) 
are AN 6291 and may be called out similarly. Bulkhead 


Fig. 6—Triple-Lok tube connector. The Parker 
Appliance Co. 


Fig. 7—Ferulok tube connector. A flareless con- 
nector particularly suited to heavy walled steel 
tubing. The Parker Appliance Co. 


Fig. 8—AN bulkhead connector with 0-ring seal. 
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Finish: For surfoce roughness, see stondard MiL-STO-10, ‘ 

The countersink to diometer A and counterbore to diameter O shall be free from longitudinal and spira/ tool marks. 
Break o// sharp edges and remove a// hanging burrs and slivers which might become dislodged under usage 
Dimensions in inches. Uniess otherwise specified, tolerances: angles + 1/2°. 


Fig. 9—Standard Air Force-Navy dimensions for gasket seal straight thread bosses. 


elbow unions come equipped with suitable hex nuts for HOSE AND HOSE FITTINGS 
making the connection from several manufacturers. 


At least one supplier (Parker Appliance Co.) is already JIC section H4.2.4 calls for a safety factor of five fol 
producing straight threaded bulkhead type fittings for flexible hose. his requires the use of double wire braided 
use with O-rings. Tapered pipe thread will probably be hose for high pressure service. Table VI lists the impor- 
supplanted by straight threaded fittings and O-rings, pos- tant data for high pressure double wire braided hose. 
sibly less complex than indicated on AND 10050. Hose may be attached to tubing, fittings or components 
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with suitable fittings. Reusable hose fittings have super 
seded practically all other means of connecting hose. They 
are being offered by several manufacturers. 

Four types of end connections are available; swivel type 
tube nut (to connect to tube end of standard tube fitting), 
male tube thread fitting, male pipe thread and female 
pipe thread. The four types may be applied to the two 
ends of a hose section in any desired combination. Within 
each style a selection of pipe or tube sizes (listed in Table 
VII) may be mated with a given hose size. 

Recently, quick disconnect hose couplings have been 
developed with or without automatic shut-off for one or 
both sections. 

A few simple rules must be observed when installing 
hose. Hose should not be bent smaller than minimum 
specified bend radius or be twisted in installation. There 
should always be at least one swivel connection. Straight 


Table VI—High Pressure Hose Data 
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Table Vil—Combinations of Hose, 
Pipe Thread Diameters 
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Table VIiI—Dimensions of Schedule 160 Pipe 
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runs between parallel walls must be avoided; hose should 
be Jooped and elbow fittings installed. Hoses are not 
nearly as flexible as the novice is inclined to believe 


FLANGED AND WELDED CONNECTIONS 


JIC standard recommends the use of welded flange 
fittings or approved equivalent for high pressure installa 
tions over one inch diameter. In some high and for all 
extra high pressure installations, flanged fittings are advis 
able for smaller size tubes down to 4 in. diameter. Flanged 
fittings may be provided for tubing, proceeding in incre 
ments of 4 in. in dia according to JIC section H4.1.6 
However, the majority of installations are still made with 
piping, with outside diameter in accordance with ASA 
standard B2. 

There has not been a standardization of flanged fitting 
practice or dimensioning comparable to that of tube fitting 
practice. Present ASA standard flanges appear to be of 
too obsolete design to be considered for this purpose and 
a review of the entire problem seems indicated. In the 
meantime, manufacturers of hydraulic components follow 
their own design philosophy, which sometimes results in 
a heterogeneous assembly when components of different 
makes are on one installation. 

Common trends are toward four bolt flanges of rather 
heavy section, employing sealing devices that seal with 
pressure (mandatory JIC section H4.1.9). Alloy steel cap 
screws or bolts are used to fasten the flange to the com 
ponents to achieve a compact installation. The pipe is 
attached by welding in a prepared socket or to a spigot 
or welding neck. 

Flanged fittings are designed around the component 
inlet and sealing means. Logically the component inlet 
should be equal to the inside diameter of the pipe. Inside 
diameters of schedule 160 pipe are given in Table VIII. 
The seal should be designed so that its inside diameter 
will clear the component inlet with minimum clearance, 
as the size of the seal determines the dimensions of the 
entire fitting. 

There still is some divergence of opinion whether the 
seal should be “captive,” that is, confined on both ID 
and OD or whether they should be confined on OD only. 
A captive ring can never get out of its location and find 
its way into the hydraulic system, but the construction 
is expensive and tends to increase the size of the fitting 
Fig. 10 illustrates both conditions. The component inlet 
diameter is carried through the fitting above the seal, then 
the counterbore, equal to the outside diameter of the pipe 
(plus clearance) is bored with a suitable chamfer for weld 
ing. A “J” chamfer, as shown in Fig. 10, is preferred over 
a Vee, as it enables the welder to make a good fused 
joint at the bottom of the chamfer. 

The height or thickness of the fitting should be suffi 
cient to prevent deflection under pressure that may cause 
the seal to blow out. A rough guide would be a thickness 
of 4 in. plus the nominal pipe diameter for a straight 
outlet, and one inch plus the actual outside diameter for a 
side outlet. 

O-rings seals have supplanted other designs because of 
their low cost and simplicity. O-rings of constant section 
(4 in.) corresponding to AN 6230B will be found suitable. 
They are available in increments of 4 in. in diameter. 

Flanges may be bolted with alloy cap screws of either 
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sockei or hex head type. The size of the screws must be 
determined by computation of stresses caused by internal 
hydrostatic pressures acting against an area corresponding 
to the outside diameter of the seal, plus pressure transients 
and mechanical stresses. Bolt sizes are, therefore, de- 
termined as much by considerations of practical experience 
as by theoretical computations. 

Spacing of the screws must be carefully chosen to avoid 
interference of the heads with the welding bead. Too close 
a spacing of the screws will require time consuming chip- 
ping of the weld for clearance, while too wide a spacing 
permits excessive deflection and adds unnecessary weight. 

A more or less standardized line of flanged fittings, 
arranged for welding tubing outside diameters (or thread- 
ing pipe), may be secured from Vickers, Inc. who will 
supply dimension sheets for the guidance of the design 
engineer. 


PIPING SIZES AND SCHEDULES, WALL 
THICKNESSES 


Piping was originally classified by weight as “standard,” 
“extra heavy” and “double extra heavy.” This classifica- 
tion has been superseded by classification according to 
schedule numbers. For hydraulic systems only hot or cold 
drawn seamless pipe may be used, which must be free of 
rust, scale and dirt on the inside. 

Schedule numbers run from schedule 40 (formerly 
standard) to schedule 80 (formerly extra heavy) to the 
new classification of schedule 160. Double extra heavy 
pipe is still occasionally used. For high pressure systems 
schedule 160 pipe is recommended. This pipe is available 
in sizes from 4 to 8 in. Table VIII lists dimensions of 
schedule 160 pipe. 


FORGED FITTINGS, UNIONS AND CONNEC. 
TIONS, WELD ELLS AND TUBE TURNS 


Pipes are socket welded into flanged bolted fittings, as 
described above. A similar technique is used for connec- 





tion to elbows, unions, etc. For this purpose forged fittings 
are available, bored and chamfered for welding. Elbows, 
tees, 45 deg ells and crosses in sizes from 4 to 4 in., 
bored for welding schedule 160 piping, may be obtained 
from several sources. Couplings, reducer and flanged un- 
ions are also available. A connection between pipes can, 
of course, also be made with flanged fittings. 

In view of the difficulties encountered when bending 
the large and heavy piping, it is often advisable to buy 
a prefabricated bend and weld it into the line. These 
prefabricated bends may be supplied with a radius much 
smaller than the user could produce with his own equip 
ment. These units, trade named “Weld Ells” or “Tube 
Turns,” have chamfered edges and the exact inside and 
outside diameters of the corresponding pipe and can be 
welded to the pipe by butt welding, resulting in a neat 
and streamlined appearance. Fittings come in large or 
small radius models and tees are also available from various 
sources, 


BENDING AND WELDING 

Fabrication of the heavy, large size piping often offers 
special problems. Piping may be cut off with special 
equipment, as discussed above. Careful deburring of 
ends is required. 

Hot hand bending of large pipe is frequently resorted 
to where the quantity involved does not warrant purchase 
of high priced equipment. To produce such hand bends, 
the pipe is filled with sand, the ends stoppered and then 
heated to a cherry red. A table is provided with holes into 
which pins may be inserted and the pipe is forced to bend 
around the pins to the desired radius by the use of chain 
falls, etc. Radii of less than three pipe diameters should 
be avoided. 

A better and faster job can be done on bending ma- 
chines of the power driven hydraulic type, if their installa- 
tion is warranted. Ram and rotary types of bending ma- 
chines are available. 

A ram type machine is illustrated in Fig. 11. 
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Fig. 10—Seal installations for bolted flanged fittings. 
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vantages are great flexibility and relatively low cost, how 
ever, it is dificult to do a perfect job of bending on this 
machine and it is not suitable for production. : 

In a rotary machine the pipe is clamped to a rotary die 
with a clamping die, and by rotation of the rotary die, 
is pulled around into the desired bend, being restrained 
by a stationary, pressure die. With this arrangement the 
free end of the pipe remains in a straight line and permits 
installation of a mandrel to support the pipe at the point 
of bending to keep it from collapsing. Bending machines 
are available for the largest and heaviest pipe likely to be 
encountered in hydraulic work. Fig. 12 illustrates a ro 
tary bending machine suitable for up to 6 in. schedule 80 
piping. 

Pipes are welded into the sockets of fittings by the elec 
tric arc welding process. Dimensions for fillet welds arc 
shown in Fig. 13. An alternate means, preferred for bolted 


and flanged attachment fittings would be a “J” chamfer 


Fig. 11—Ram type hydraulic bender. 
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The Wallace Tube Co. 


in the fitting and a combined “J” and fillet weld, as illus 
trated in Fig. 10. JIC standard section H4.1.9 calls for 
stress relieving all welded joints 

To put up a satisfactory welded piping job, it is sug 
gested to first tack weld the piping with the fittings in 
place on location and then remove and weld the assembly 
on the bench. 

Several firms have helped in the preparation of this 
article with suggestions and useful printed matter which 
may be of aid to the reader. The Parker Appliance Co 
17325 Euclid Ave., Cleveland 12, Ohio, supplied catalogs 
4300, 4400, 4310B4, 5100, and Handbook No. 111. Tle 
Wallace Tube Co., 1300 Diversey Parkway, Chicago 14 
Ill., have printed booklets “So You Want to Use Tubing,” 
“The Cold Bending of Metals,” and “Why Do Abrasive 
Cut-off Wheels Fail.”” Vickers, Inc., 1400 Oakman Blvd 
Detroit 32, Mich., provided installation drawing R-132140 
and reference data 1221. The Oilgear Co., 1560 West 
Pierce St., Milwaukee 4, Wis., supplied Bulletin 90011-A 
he Watson-Stillman Co., Roselle, N. J., provided Bulle 
tin A3, Edition 50. The Lenz Co., Box 1044, Davton | 
Ohio, offered suggestions and information 


EDITOR'S NOTE—The above article is intended as a practical 
supplement to many of the more functional descriptions of by 
draulic circuits which appeared in recent issues of Product 
Engineering. 

“Theory of Hydraulic 
April 1955, p 161, 
and flow rate of parallel and series circuits and flow control 
components. 

“Hydraulics for High Horsepower Applications’ by M. A 
Hayden, February 1955, p 129, describes the functional aspects 


of high pressure, high flow rate circuits and gives sample pump 


Nils M 
is a theoretical analysis of hydraulic resistance 


Flow Control” by Sverdrup 


and motor size calculations 

Mr. Walter Ernst is the author of the book “Oil Hydraulic 
Power and its Industrial Applications” published by McGraw 
Hill Book Co., Inc. in 1949. Now a classic in its field, this work 
is an excellent reference for the design engineer interested in 
using fluid power to drive machine components 
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* Fig. 13—Dimensions for fillet 
welds. The Watson-Stillman Co 


Fig. 12—Rotary bending ma- 
chine. The Wallace Tube Co, 













DESIGN FEATURES 


Turbocharged 286-hp 


Development activity leading to the new Cater- 
pillar D9 tractor started with studies of user needs 
and the power required for a larger tractor. Demand 
from the field was for units capable of eventually 
hauling more material per trip; faster loading of 
rubber-tired tractor-scraper units; agricultural needs 
in landforming and watershed protection called for 
more power; spoil bank levelling in mining was also 
creating a market for a bigger tractor. 

Ultimately, market research put the question to 
sales as to how many 200-hp (drawbar) tractors 
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IN NEW PRODUCTS 


Diesel Drives New Track-Type Tractor 


could be sold. The answer was encouraging, and 
some design parameters were set up. 
Basic objectives were elimination of all field [er goo 
adjustments, infinite gear life, all assemblies directly "a 
demountable, and less work for the operator. Major oraster Set ok 
problems faced were in developing a new 250-hp : ——- torque converter —— 
engine, a clutch capable of handling this power, | 

in the frame without excessive weight, and longer 
life for track shoes and rollers. 

By 1950 some of these design problems were being 


(Continued on next page) 
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NEW CATERPILLAR D9 TRACTOR has a turbocharged 
6-cylinder engine with 6} in. bore and 8 in. stroke, developing 
286 hp at 1200 rpm, with 230 hp at the drawbar. 
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ALTHOUGH the tractor weighs 28 tons, 
the unit ground pressure is only 5 psi 
Air Overall dimensions are approximately 15 
: ~. cleaner ft long, 10 ft wide and 83} ft high 
Exhaust ‘ ; \ choice of two D9 models is available, 
manifold having a power operated oil-type fly 
wheel clutch with a 6-speed transmission, 
and the other a three-stage torque con 
verter with a 5:] torque ratio and a 3-speed 
transmission. Drawbar pull in low gear 
with the torque converter (see curve) can 
reach 80,000 Ib. Turbocharger is driven 
by the exhaust, utilizing the exhaust gas 
energy instead of additional fuel 
Lubrication for the engine is full flow 
with dual filters and an oil cooler is pro 
vided. Crankshaft is induction hardened 
on bearing journals; bearings are steel 


cooler P ; : lo 
6 volt 40 amp backed aluminum alloy 
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Oil filter 
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PRODUCT DESIGNS 


solved and final specifications began to take shape. 
Drawbar power was set at 200 hp net, with 15 per 
cent torque rise at 70 per cent speed. An oil-type 
flywheel clutch was designed. Some new ideas in 
seals had been developed; more extensive use was 
made of filters. Weight was set at 50,000 Ib (mini- 
mum) with 126 in. maximum shipping width and 
20 in. ground clearance. Power boosters were devel- 
oped for control of flywheel clutch, steering clutches 
and brakes. Push button starting was obtained 
with a battery-started auxiliary gasoline engine. 
Development was far enough along in 1952 for a 
wood mock-up, and a little later a working proto- 
type, and then a second model incorporating further 
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Track-Type Tractor (continued) 


ideas. Additional changes came during the following 
months of field testing, and finally ten were built in 
1954 for actual field use. This experience brought a 
few more detail changes such as larger brakes with 
forced air cooling, final drive gear with a different 
pitch, improved visibility for the operator, and the 
addition of an exhaust-driven turbocharger. 

Along with design development, there were sub- 
stantial problems in plant facilities and machinery 
to handle larger and heavier parts, and tooling which 
was substantially all new and on a scale in keeping 
with the increased size of the tractor. All factors 
worked together to put the new D9 tractor into 
production in May 1955. 
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WOOD MOCKUP (above) built in the 

development stage was an important aid in 

Gear finding the right position for operator and 

shift i controls, and also helped in placing major 

: drive components. Suspended brake ped 

i% als, designed to keep the deck clear, were 

/50-gat discarded later because they required a 
fuel tank i panel too heavy for easy removal. 

Operator position is offset to left with 
hood cut back on the right and fuel tank 
curved to give the best combination of 
forward and rear visibility. 

Throttle and steering clutches are di 
rectly in front of operator. Flywheel 
clutch (lever at operator's left) has hy 
draulically actuated controls; foot brakes, 
one for each track, have power boosters 
On operator’s right are the forward-reverse 
and gear shift levers; above and further 
right are the control levers required for 
attachments 
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ENGINE 
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engine is started by a 6-volt battery start 
ing system. Cooling system of starting en 
gine is integral with diesel engine and thus 
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underfloor area, section of deck 
supporting the seat is hinged and can be 
the left track to clear the 
seat adjustments are not affected 
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PRODUCT DESIGNS 


Track-Type Tractor (continued) 


Breather 


Booster 
for clutch 
engagement 


Reor 
bearing 
and 

oi! sea/ 


Transmission 
shaft brake 


Universal joint 
locetion 


Oil suction screen 


OLL FLYWHEEL CLUTCH in the direct drive has an overhaul 
period the same as for the engine. Pump within the housing lifts 
oil from the reservoir through a strainer and forces it through and 
around the clutch shaft continuously, discharging around the 
inside diameter of the friction disks. Grooves and slots in the 
friction faces and pressure plates permit oil flow even when 
engaged; ejected oil provides continuous lubrication for cams, 
bearings and internal linkages. 

Oil circulation dissipates heat generated in engaging clutch, 
and reduces wear of facings. Higher engaging forces needed, 
because of lower coefficient of friction, are provided by booster 
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Booster and 
circulating oil 
pump 


Operating 
lever 


Driven and 
driving plates 


operated by pressure from the oil] pump. A transmission shaft 
brake, engaged when the clutch is disengaged, aids in rapid gear 
shifting. Double universal joint between clutch and transmission 
eliminates need for close alignment and aids in removal of the 
clutch if necessary for maintenauce. 

Cooling effect of flow of oil under pressure through slots in the 
facings is a major factor in reducing wear and distortion of fric- 
tion faces. Other factors contributing to reduced wear are the 
completely sealed case which keeps out dirt and water, and the 
screen in suction line to oil pump. Oil changing is required only 
at 900-hr service periods. 
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4S S/ 
and brokes mounting Engine mounts 
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Radiator 

mounting 

surface 
Equolizer support 
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shaft 


MAIN FRAME is a massive reinforced 
box section made up of plates, channels 
and steel castings welded into one rigid 
structure. Frame is supported by an 
equalizer bar resting on rubber mounts on 
each track roller frame. 

Design permits independent installation 
or removal of separate assemblies. Engine 
is mounted at two points at the rear and 
supported at one point at the front by a 
cross member. Transmission is bolted to 
the front of the rear box section; steering 
clutch and brakes are mounted within the 
box section. Drive pinion, reduction gear, 
and sprocket shaft on each side are car 
ried by a steel casting welded integral with 
the frame. 

Final drive on each side is pressure Sprocket 
lubricated with a built-in pump geared to shaft 
the drive. A filter in the delivery side keeps 
the oil clean. Gears are crown shaved and 
induction hardened 


—-——,, Hordened Bronze 
bushing 


Grease 
reservoir 





'RACK ROLLER presented a difficult 
problem in lubrication and sealing. Seven 
are used on each side. Forged steel rims 
are induction hardened. Bearings are 
bronze with large thrust area. Each end 
of roller has heavy spring-loaded pres 
sure seals. Lubricant is forced into bear 
ing from inside, filling a large reservoir 
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PRODUCT DESIGNS 


Wrop- around 


Rewind 
storter 


cow! lined with 


sound 


Exhaust relief 
with interna/ 
silencing 
chomber. 


Exhaust 
expansion 
chomber 


COWL is internally lined with fibre glass blanket 
to help absorb sound, and is sealed in a plastic 
envelope to prevent gas and oil absorption. Rub- 
ber shear cushions are mounted between swivel 
bracket and driveshaft housing. Some exhaust 
is discharged through relief port in driveshaft 
housing, most is discharged underwater. No 
intake silencer is necessary because of fibre glass 
blanket and location of inlet valves deep inside 
crankcase. To help keep boat on course in for- 
ward speed, the powerhead, driveshaft and lower 
unit ride behind swivel points. Engine block, 
formerly sand cast, is die-cast aluminum. Cylin- 
ders with iron alloy liners are cast integrally 
with one-half of crankcase. Driveshaft and gear 
housings are one-piece aluminum castings. 


Driveshott 
‘housing 


Shear-type rubber 
cushion units 


Geor 
housing 


Gosoline 
tank 


Underwater 
exhaust 
discharge 


Outboard Motor With Electrical Starting 


Problem was to design a compact, high horsepower 
outboard having automotive control system. Require- 
ments guiding design of the Mercury Mark 55E, 
manufactured by the Kiekhaefer Corp., Fond du Lac, 
Wisc., were (1) Internal battery charging system; (2) 
steady power flow; (3) quiet operation, and (4) mini- 
mum weight. 

Efficient engine operation at high speed is aided by 
use of two carburetors, magneto ignition and multiple- 
reed inlet valves. Remote controls are housed in single 
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unit—the ignition and start switch is key-operated; two 
levers provide for throttle and gear shift; the choke is 
push-button operated. Storage battery is charged by an 
alternator through full-wave rectifier. Steady power 
flow results from the 2-cycle, 4-cylinder in-line engine 
firing at 90-deg intervals. 

Engine vibration is dampened by rubber cushioning, 
and exhaust noise is reduced by use of large expansion 
chamber, relief silencer and underwater discharge. Die- 
cast aluminum keeps weight to minimum. 
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(A) The water-cooled 40-hp outboard operates on a 12-volt 
system. Engine runs on regular automotive gas, and is lubricated 
by oil in fuel mixture. Battery charging alternator has stator 
coil secured to top of crankcase; magnets are mounted on inner 
circumference of flywheel As alternator has no brushes or slip 
rings, unit is adaptable to high rpm operation with no possi 
bility of arcing or sparking. Magneto for the ignition is a 
stationary-coil, rotary-nagnet unit driven from the crankshaft by 
a flexible timing belt. Magneto can be serviced by removing 
screws and lifting head. Spark is automatically synchronized with 
throttle opening by a lever on the magneto actuating a throttl 
pick-up arm. Magneto is internally vented by two flexible tubes 

The shift and speed levers interlock to prevent shifting at high 
engine speed and to limit speed in neutral or reverse gear. A 
diaphragm fuel pump actuated by pulsations in crankcas 


151 





PRODUCT DESIGNS Outboard Motor (continued) 


pressure eliminates the usual pressurized fuel 
tank and makes possible a single fuel line. A 
porous metal fuel filter is placed at the top 
of each of the two straight-tube carburetors 
mounted on the crankcase. Staiter motor is 
fully enclosed two-pole series wound; the 
swinging gear mounted on an arm at the drive 
end of the motor and aided by a circular 
spring drives the flywheel ring gear until en- 
gine exceeds cranking speed. 


(B) When starting motor is energized, inertia 
disk and spring delay the rotation of swinging 
arm until starting motor and drive have 
stored sufficient energy to accelerate the en- 
gine to cranking speed. Then swinging gear 
is rotated to engage flywheel gear. Engage- 
ment is limited by a stop on the end of a 
stiff circular spring (as seen in A). This 
spring cushions the swinging arm and permits 
the gear to swing past center to disengage 
the ring gear should engine backfire. After 
engine accelerates beyond cranking speed and 
driving load is transferred to the ring gear, 
spring on swinging arm returns swinging gear 
to starting position. Should ignition switch 
be held after engine is started, the swinging 
gear only spins in disengaged position; to 
re-engage, the motor must decelerate until 
inertia disk is again ready to accelerate the 
swinging arm. 


(C) Crankshaft is supported by five main 
bearings—a center journal, a ball bearing at 
each end, and at intermediate points by the 
inlet valve bodies. The center bearing and 
the two valve bodies separate crankcase cham- 
bers; split for installation on crankshaft, each 
unit is aligned by dowel pins and secured by 
clamp screws. The spring steel reeds on the 
valves are actuated by crankcase pressure 
pulsations; thus, timing and degree of valve 
opening automatically adjust to engine speed. 
When engine is not running, reeds seat in 
closed position, effectively sealing the crank 
case. Stop plates are curved to control degree 
and form of reed deflection. 

Connecting rods ride wrist pins and crank 
pins on roller bearings; rods and caps are 
doweled by bolts. Steel collars on piston pins 
between rods and pin bosses restrict side mo 
tion of rods so lower ends ride between crank 
cheeks with ample clearance. Pistons are made 
of aluminum forgings, favored over castings 
for grain structure strength and density. To 
guard against piston rings engaging edges of 
port holes, rings are positioned by pins in ring 
grooves. Piston pins are secured in bosses by 
expanding wire lock rings. 




















(D) Turning ignition key to “start” position 
energizes solenoid starting switch to connect 
battery across starter motor. Solenoid on 
choke control makes possible remote opera- 
tion. Alternator and rectifier combination 
was selected in preference to d-c generator, to 
avoid brush problems of fire hazard and wear. 
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Re-Engineered 


Face Grinder 


To improve operator 
the redesign of the No. 11 Face Grinder 


from front of machine; (2) work to be angularly adjust- 
able; and (3) work slide to permit set diamond wheel 
dressing. First requirement was met by horizontal 
work spindle axis parallel to front of machine; second 
by manually controlled swivel mounting; third by HOLDING POWER 
compound slide. Vertical work mounting facilitates 
coolant flushing chips. 


of permanent magnet 
chuck is controlled by lever conveniently placed 
at operator’s left; right hand is free to position 
work on chuck. Work head is driven by a con- 
stant speed a-c motor and V-belt with three step 
pulleys 


WORK HEAD and drive are mounted on a compound 
slide. Lower slide, operated by front handwheel through 
bevel gearing, supports both diamond dresser and upper 
slide. Handwheel at left side operates upper slide 
through a lead screw engaging a nut to position work rela- 
tive te diamond dresser during setup. To angularly ad- 
just work head, nut is rotated on threaded stud, sliding 
a slotted swivel plate; work head is guided by rollers in 
circular groove. Center of arc is approximately 1 in. in 
front of chuck face, to minimize axial displacement of 
work to wheel. 

A vane-type ball bearing hydraulic motor was devel- 
oped for power in-feed giving 0.0001 in. feed for 6 deg 
rotation of the motor. Wheel slide controls are in a 
side compartment and cam operated; dogs on wheel slide 
were avoided to eliminate inaccuracy caused by gradual 
slide displacement. Wheel reversing valves are cammed 
directly for cushioning action; stop and fast travel valves 
are solenoid actuated. 


MANUALLY OPERATED hydrauli 
valves are dial controlled through flexible 
shafting to bring them together on an 
accessible hydraulic panel. Valves are 
flange-mounted for removal without dis 
turbing piping. Accumulator is used to 
supply power for rapid retraction of 


cross feed 
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PRODUCT DESIGNS 


Hob shift 
cylinder 


Angularly Adjustable < | , f ; crass Teed 


a > | “a helix angle 
O Ca ST, = —e" 


Problem was to incorporate two angular adjustments 
—for gear helix and hob thread—in addition to two slid- 
ing motions—horizontal cross feed and vertical hob 
shift—into head of hobbing machine. Reason for design 
was to eliminate need of extra change gears in helical 
gear hobbing setup. All requirements were met and 
positive hob spindle drive maintained by gearing 
arrangement in 4-section head developed by Michigan 
Tool Co., Detroit, in the Model 1445 Gear Hobber. 


Adjustable hob 
feed stop 


(ABOVE) MAIN COLUMN moves forward, plunge feeding 
hob to gear tooth depth; then cross slide feeds hob trans 
versely across work piece at helix angle of gear. Major initial 
set-up adjustments are made from right side of machine; all 
\ are screw-type. Hob spindle is set at proper angle of cut after 
loosening bolts in swivel plate. Pitch diameter of gear being 
cut is controlled by shaft that adjusts position of hob spindle 
with respect to work, and by hydraulically-actuated Z-bar 
stop for infeed and return. Hob can be shifted to new cutting 
position by manual push-button operation or automatically 
at end of hobbing cycle; shift is effected by hydraulically 
actuated pinion-rack which through ratchet wheel drives 
screw attached to hob spindle housing. Feed rates for plunge 
and transverse feeds are infinitely variable, adjusted on hy 
draulic flow control valves 


Fiywhee/—_ 
Cross feed slide 
\ 








Hob spindle. 





























/ 
Tailstock ~, | 

















Four-section head (above) has two swivel and two slide 
motions as indicated. Helix-angle swivel section has 
scale for adjusting spindle up to 45 deg cut left or 
right hand. Scale on hob thread swivel allows for vari- 
able thread of 14 deg left or right hand; thread swivel 
is manually screw-positioned after loosening four bolts 
I'lywheel damps out torsional vibrations in drive system 





HELIX-ANGLE SWIVEL SECTION rotates about 
driveshaft by worm gear, and is guided by studs sliding 
in circular T-groove. Bevel gears provide 90 deg shift of 
drive-shaft axis, with spur gears transmitting drive to 
splined shaft in swivel section. Second set of bevel gears 
ride in splined shaft allowing cross-slide travel. Hob 
thread swivel, guided by studs in circular T-groove in 
cross-slide, rotates about its driveshaft axis, with bevel 
gears again shifting axis of drive. Drive is then trans- 
mitted to hob spindle through spur gears; hob-spindle 
section slides on wide-face spur gear and ways. 
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Spring-Action 


Pulsation Absorber 


Built-in pulsation dampener unit, 
using spring-loaded piston, has been 
developed by Yale & Towne Mfg. Co., 
Stamford, Conn., and incorporated into 
the Tri-Rotor Pump. The dampener 
requires no changes in capacity or basic 
action of pump, and absorbs pressure 
peaks up to 125 psi. 


Dischorge ports 


CYLINDRICAL DAMPENER UNIT (left) is designed as part of a new 
shaft housing which can replace the conventional housing without dis 
turbing piping Both springs, as shown above, are assembled with initial 
compression; plunger is at center under normal conditions. Spring on 
discharge side keeps plunger against heavier spring on suction side. A back 
pressure in the discharge line will force plunger towards suction side, for 
ing some fluid into suction zone of pump. Counter force exerted by 
heavy spring dampens plunger motion, and fluid that entered discharge 
side of absorber cylinder returns to discharge line. Should pressure surge 
occur in suction line, light spring on discharge side of plunger dampens 
plunger motion 





Centrifugal 
Ratchet 


For quick positive lock against 
pump motor backspin, this vertical 
hollow shaft pump, supplied by 
ACEC Electric Corp., New York 
City, has a ball ratchet mounted just 
above the motor. When pump stops, 
water column on discharge side tends 
to run back through the pump, re- 
versing rotation; excessive shaft speed Stotionory 
can result, damaging bearings. Earlier = tee ) 4 Ape ver shah 
solutions included a pin ratchet Motor driven pump Motor stopped 
which was subject to shear, and later 
a spring coupling which tended to RATCHET ELEMENT is stationary; outer member and balls rotate with motor 
lose tension with age. This new ball shaft. When motor drives the pump, steel balls are lifted clear of ratchet into 


ratchet locks against reverse spin slots by centrifugal force. As motor coasts to a stop, balls roll down slots and come 

ithin S d tati af to rest against the stationary ratchet. When pump shaft stops and starts to reverse, 
within > deg rotation after shaft one of the balls engages the ratchet. Combination of 7 balls and 9 ratchet teeth 
reversal begins. assures that pump shaft will be locked with no more than 5 deg reverse rotation 
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LARGE 
BALL 
BEARINGS 


LLOYD JONES, JR. 


Chief Bearing Engineer, Kaydon Engineering Corporation 


THE PROBLEM of rotating large masses with minimum 
friction losses has been successfully solved by using large 
ball bearings. However, bearings with a bore size over 
6 in. are unavailable except on special order even though 
sizes up to 20-in. bore are listed in some catalogs. The 
wide range of sizes in demand (up to 10 ft in bore diameter 
in some military applications) and the numerous incre- 
ments of size that are possible over this range precludes 
standardization in the near future. But special features 
such as built-in mounting holes and flanges that simplify 
assembly problems can be incerporated in made-to-order 
bearings. 

Trend in large bearings is to specify the pitch diameter 
instead of the inside or outside diameters and thus allow 
the manufacturer to choose a cross-section based on the 
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FIG. 1—Basic types of large diameter radial ball 


| Basic types in sizes of 6-in. bore and 
over; races and separators available; 
effect of speed, and number and size of 


balls on capacity; selection of bearing 





| material and tolerances. 


performance requirements. Usually the over-all dimen- 
sions and ball sizes of a large bearing are not in propor- 
tion to a standard small bearing because of weight and 
cost considerations. As an example, a standard small bear- 
ing of the extra-light series with a 5-in. pitch dia has a 
l-in. width and 4-in. dia balls. A large bearing with a 
pitch dia ten times larger or 50 in. has a width of only 4 
in. (instead of 10 in.) and 2-in. balls (instead of 5 in.). 


BASIC TYPES 


Important factors influencing the capacity of a bearing 
are the number of balls, conformity of ball path and the 
angle of contact between a ball and its race. These factors 
vary with basic type of cross section. 

The Conrad ball bearing, Fig. 1(A), is is loaded by eecen- 
tric displacement of the race so that slightly more than 
one-half a full complement of balls can be assembled. This 
permits the use of uninterrupted deep-groove races with 
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Spring separator 


(K) Wire Sesbretec 


bearings and separators. Thrust bearings are shown in Fig. 3 


20 to 25 per cent lip height and is suitable for radial load- 
ing or moderate thrust loading. 

Various cages or separators can be used to space the 
balls equally and insure proper load distribution. When 
speed of rotation is low, the separator can be made in 
sections, Fig. 1(G), in this manner saving weight and 
cost. 

Where moment loads are comparatively heavy, the 
stamped cage with elongated pockets (H) or individual 
springs between balls (I) is used. These reduce the rotat 
ing resistance of the bearing by permitting the balls to 
relocate while passing from the load zone to the free zone 
without interfering with other balls. These separators are 
light and can be treated for corrosion resistance if so 
desired. 

Filling-notch type of ball bearing (B) has a loading 
notch in each race and can contain a full complement of 
balls; however, space is usually allowed for a separator. 
Since it contains more balls than the Conrad bearing, 
its radial capacity is greater. It is rarely used in thrust 
or high moment loading unless the notches can be kept 
apart as when used in gun turrets that have restricted 
arcs of travel. 

Angular-contact radial bearing (C) is generally used in 
pairs Or in spread mountings. The counterbore in the 
outer race permits more balls to be assembled than in the 
Conrad bearing. Both the radial and thrust capacities are 
greater than the Conrad type, but a high radial load would 
nullify the angle of contact and reduce the trust capacity 
unless it is rigidly opposed. The bearing can be designed 
for contact angles up to 30 deg and, in most instances, 
is assembled with either a one-piece separator (J) or a wire 
separator (K). 

When the angular contact bearings are used in pairs 
and where weight is an important factor the inner or 
outer races of the two bearings can be combined into 
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One-piece separator 





(L) Snop-over separator 


one piece as shown in (D). The separator generally used 
is either the wire (K) or the snap-over (L). 

A popular type of large ball bearing is the four-point 
contact type which can carry any combination of high 
thrust, radial or moment loads. It is designed with both 
races solid (E) or either race split (F); the latter permit 
ting a larger complement of balls. The grooves are ground 
with a special contour so that balls contact the grooves at 
only four points. By increasing the angle of contact, up to 
35 deg for the solid race and 45 deg for the split race, the 
thrust and moment capacities are increased. These bearings 
can replace duplex pairs of angular contact bearings with 
savings in both cost and weight. 


Table I—Average Life Factors 
based on 3000 hours — 1.000 





HR FACT ORS FACTORS 


HR FACTO 





600 . 585 7000 
.643 8000 

1000 693 9000 
. 737 10000 

1400 .775 12000 
1600 811 14000 
843 16000 

.873 18000 

.902 20000 

.928 25000 


.326 
.387 
442 
.494 
. 587 
.671 
747 
.817 
882 
026 


oe ee oe et ee et et 
ne ee eH OOO CO 


CcCaotnoecanoe 


.953 30000 
977 35000 
.000 40000 
.022 50000 
.043 60000 


154 
268 
371 
554 
714 


NHN NHL 
Wh NN 
onmatnw 


063 
.082 100000 
-101 140000 
.185 
. 256 200000 


987 
.218 
.600 
915 
.055 


-wVwownr 
ewWWwww 
oaqtnw 




















Fig. 2—Ball bearings with special cross-sections: (A) mounting holes in both races, 
(B) mounting holes in outer race; filling notch for inserting balls in inner race. 
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SPECIAL SECTIONS 


Since the races on large bearings are made to order 
they can be designed as part of a major component such 
as a ring gear or with bolt holes for fastening as shown 
in Fig. 2(A). Surfaces can be extended to support shields 
or seals that protect races from contamination. 

For applications having a limited arc of travel, an 
access plug, Fig. 2(B), located out of the zone of ball 
pressure, can be used to increase the number of balls in 
a bearing. This also permits a larger lip height and 
thus a greater contact angle. 


THRUST BEARINGS 


The thrust bearing with flat races shown in Fig. 3(A) 
has a ball cage with a series of spirals so that a multiplicity 
of ball paths results. The large number of balls gives 
this type of bearing a fair radial capacity in addition 
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Fig. 3—Cross sections of large-diameter thrust bearings. 
The flat race bearing in (A) offers no resistance to 
radial loads. 


to its thrust capacity and is commonly used in indexing 
tables. Since it does not have any resistance to radial loads, 
radial location of the races within close limits is unneces- 
sary. An inherent disadvantage is the slippage that occurs 
because the balls roll on tracks of various radii. 

Grooved thrust bearing (B) has a greater thrust capacity 
than the flat race type but requires an additional bearing 
to take radial loads. This problem is reduced in the 
angular contact thrust bearing (C) which is designed 
with contact angles up to 60 deg to resist radial loads of 
fair magnitude in relation to the applied thrust loads. 
Since they are primarily thrust bearings there is no resist- 
ance to radial loads without application of a thrust load. 
In such cases where the radial load is of high magnitude 
a “hold down” bearing must be used to prevent axial 
separation of the races. 

The V-groove thrust bearing (D) is a rarity in large 
bearings but is used in applications where positive center- 
ing is required and radial loads are light. 


Product Engineering — October, 1955 





Table Il—Speed Factors 
based on 100 R.P.M. = 1.000 





Factor} RPM Faccor | RPM Factor| RPM 





000 440 
710 460 
494 480 
357 500 
. 260 520 


610 1150 
601 1200 
593 1250 
585 1300 
577 1350 
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420 
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— i PD 
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186 540 
126 560 
077 580 
036 600 
000 620 


570 1400 
563 1450 
557 1500 
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969 640 
941 660 
916 680 
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874 720 


539 1800 
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620 1100 
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450 3800 
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BEARING MATERIALS 


The bearing races are usually made from steel forgings, 
although some resistance welded rings are occasionally 


used. In sizes to 4 ft in diameter either hammered 
forgings or rings rolled on a tire mill are equally suitable. 
Both produce continuous rings without seams or joints, 
the rolled rings being considerably cheaper if produced 
in volume. When the diameter is over 4 ft the rolled 
rings predominate, even if ordered in single units, because 
of handling difficulty in a forging hammer or press. 

The selection of material depends upon many factors, 
including service requirements, special design require- 
ments and manufacturing feasibility. Usually one of 
the high carbon high chromium bearing steels, such as 
SAE 52100 is used for bearings of conventional design. 
If the volume justifies the initial cost, considerable 
economies can be attained by using special quenching 
fixtures. In some instances, these fixtures are required 
for even single units to produce thin section bearings. 

In bearings with special features, steels of medium 
carbon content are employed, such as SAE 4140, 4150, 
1065, and 8660. ‘These materials are heat treated 
(quenched and tempered) as forgings, prior to machining, 
to develop optimum core properties for good machina. 
bility, response to flame hardening, dimensional stability 
and low temperature impact strength. 

The paths require a hardness about Rockwell C 60, 
but the adjacent areas often must be soft enough, about 
Rockwell C 30, to be easily machined for gear cutting, 
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drilling and tapping. In the past, this was done by selective 
carburizing, which is still sometimes practiced in sizes under 
36 in. diameters. The heat-treating problems, however, be 
come severe when this method is applied to the complicated 
large-diameter thin-section bearings. The development 
of precision deep flame hardening has overcome this 
dificulty and where production volume is high, the 
induction hardening method has also been used. 

For corrosion resistance, any of the standard protective 
coatings can be used; black oxide, phosphate, cadmium 
and chromium plating are the most common. Alloys 
such as the 400 series stainless steel or K and S Monel 
metals are used for extreme corrosive conditions. 


TOLERANCES 


The accuracy of large-diameter ball bearings is above 
average when compared with the smaller bearings. Eccen 
tricities of 0.001 and 0.002 in. 
large bearings and by comparison in would be 
equivalent to ABEC 5, 7 or 9. Tolerances on diameters, 
face runout or groove parallelism with the faces can be 
held to 0.002 in. 

Accuracy of 


are commonplace in 
size 


or less. 

drilled holes for 
high in special bearings produced in quantity since pre 
cision drill jigs or templates are frequently used. For 
pilot or prototype models the general procedure is to 
lay out the holes to reasonably close limits in the bearings 
and then transfer the hole locations to the mating parts 


mounting purposes 1s 


Bearings with precision gears machined as part of the 
races are prepared with ground pilots for plug mounting 
on gear cutting machines. This achieves a higher con 
centricity between bearing and gear than can be obtained 
by separate assembled components. 


BEARING DESIGN 


Large bearings are not stocked items and often take 
considerable time to design and produce. Full use of 
the bearing manufacturer's engineering and manufacturing 
experience should be made to obtain the optimum bearing 
for a particular application. A sketch of the application 
and complete data of the operating conditions should 
applied loads, 
speed, desired life expectancy, shock and vibration con 


be submitted with an inquiry such as: 
ditions, intended lubrication, shaft fits, desired protective 
coating and required accuracies 

One of the most important factors influencing the 
load capacity of a particular size bearing is the number 
and size of balls to be used. As an example, for a Conrad 
type bearing with a 50 in. pitch dia, the variations in 
ball size will result in the following load capacities, 
based on an average stress of 400,000 Ib/in,”* of ball contact 


area (path conformity 53 per cent of ball dia): 








Static 
Capacity, 


Ib 


Ball Size, No. of 
in. Balls 


Radial Capacity, 
lb. 3,000 hr life 
at 100 rpm 


90,000 
180 000 
270,000 
360 ,000 


14,500 
37 ,000 
63 , 500 
93 , 500 
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Not only does a reduction in ball size decrease the 
radial load capacity, but the resultant increase in number 
of balls increases the friction torque of the bearing. 

For a preliminary design, the size and number of balls 
required can be obtained by the following formulas: 


PXF 


C= 3 (1) 


P = load on bearing at operating speed, Ib 

F = life factor desired (based on 3,000 hr life, see Table I) 
S = speed factor (based on rag ty see Table IT) 

C = converted load rating, lb (3 hr life at 100 rpm) 


If both radial R and thrust loads T are present, the 
load P becomes an “equivalent radial load” (E,) if the 
radial load predominates, and “equivalent thrust load” 
(E,) if the thrust load predominates. Moment loads 
are resolved into radial and thrust loads. Equivalent loads 
vary with type of bearing as follows: 

Conrad Bearing, 

E, = R+1.5T (2) 
Angular Contact Radial Bearing (for 30 deg contact 
angle), 

E,=R+T/3 (3) 

E,=R+3R (4) 
Angular Contact Thrust Bearing (for 60 deg contact 
angle), 

E, =T+3R (5) 
The number and diameter of balls influence the load 
rating C of the bearing as shown in the following table: 


RADIAL BEARINGS 
Conrad, Fig. 1(A) C = 2,000A N24)? (6) 
Angular Contact, Fig. 1(C) C = 2,000A N®*D* cosa (7) 
THRUST BEARINGS 
C = 2,000 N24 D (8) 
C = 6,000 N¥3D (9) 
C =6,000N2"D* cosa (10) 


Flat Race, Fig. 3(A) 
Grooved, Fig. 3(B 
Angular Contact, Fig. 3(C) 
where: 
A = number of rows of balls 
N = number of balls per row 
D = diameter of balls, in. 
a = contact angle 
Thus, for a Conrad type bearing, Eq (1), based on the 
external factors that influence a bearing and Eq (6), 
based on the internal factors, can be combined as follows: 
ax = 2,000A N22 
Static (non-brinell) bearing capacities are higher than the 
dynamic capacities and are used as a check against damage 
of the races. They are based on an average stress of 400,000 
Ib/in.* of contact area which is the maximum loading 
permissible without permanent deformation. The equa- 
tions for determining the static capacity SC of a bearing 
are as follows: 
Conrad 


Angular, Fig. 1(C) 
Flat race 


(11) 


SC = 2,280 AND* 
SC = 2,280 ND* cosa 
SC = 1,000 ND* 
Grooved SC = 11,400 ND* 
Angular, Fig.3(C) SC = 11,400 ND* cosa 
The average life expectancy is based on the average life 
of a group of 50 or more bearings. A bearing in this group 
may have a minimum life of 1/5 the value of the average. 





Indexing Sources of Information 


A service that will provide government agencies with a 
more complete access to information on measuring instru- 
ments, controls, and data handling devices, uses an im- 
proved system for indexing sources of information. Devel- 
oped by the National Bureau of Standards, the system 
requires inexpensive hand-operated indexing equipment. 
Based on a newer concept of indexing, it is referred to as 
the multidimensional, or multiaspect approach. 

This documentation system on instruments was devel- 
oped with the view that the same information may be 
sought from many avenues of approach. The result was a 
punched-card method where the card represents an index 
term, and the identity of the document to which the term 
applies is noted by punching a hole at the appropriate loca- 
tion on the card. The location of the hole is determined 
by the serial number assigned to the document. The 
entire system comprises a set of 5 x 8 in. index cards, a 
manually operated punch for cards, and a reading 
illuminator. 

Each card carries an index term in its upper left-hand 
corner, and the cards are filed alphabetically within these 
categories: (1) Measurand (condition, physical property, 
quality, quantity, factor or effect to be measured or con- 
trolled); (2) principle of operation; (3) object; (4) name 
of instrument; (5) field of application; (6) stage in instru- 


160 


ment development sequence; (7) function; (8) type ot 
document; (9) instrument performance characteristics and 
ranges; (10) limitations on measurand. 

A classifier selects descriptive index terms which best 
describes the information in the document, and the punch 
operator inserts separately into the punching machine each 
of the cards containing the terms chosen to index a given 
document. The machine positions the card and punches a 
small hole in it at a position determined by the serial 
number, Each associated card then has a hole in the same 
grid position. The machine is set to the next grid position, 
and the system is ready for indexing another document. 
The grid pattern provides a total of 18,000 punch positions; 
thus one set of index cards can accommodate a collection 
of 18,000 references. 

To carry out a document search, the investigator removes 
from the file the cards containing the index terms asso- 
ciated with the type of references he is seeking; i.e., from 
category (1) (above) the condition; from category (2) 
principle of operation; from (3) the object (material or 
thing on which the observations are being made). The 
cards are placed in the register on the illuminator, and the 
position of any holes that appear illuminated are noted. 
The grid numbers of these holes are the serial numbers of 
the related documents. 
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Gage N umbers 


Versus 


Decimal Dimensions 


Thickness gages for raw materials have been under attack by professional 
societies and the larger companies but inertia on the part of warehouse- 
men and purchasing agents slows progress. A simple and effective tech- 
nique is here described for the difficult transition period in changing 


from gage numbers to preferred decimal dimensions. 


I. V. WILLIAMS 


Bell Telephone Laboratories, Murray Hill, N. J. 


THE METAL INDUSTRY and presumably many other indus- 
tries are baffled by an obsolete system of designating thick- 
ness dimensions with gage numbers. Most of these systems 
were established when metal producers separately, or in 
localized groups, set up standard sizes at roughly even 
intervals. The multiplicity of different gage systems in 
use right now is fantastic. 

In 1893 Congress established the U. S. Standard gage 
for custom purposes so devised that the intervals of 
weight are regular. However, it is a weight gage based on 
wrought iron so the thicknesses are different for other 
materials. Recently steel manufacturers recalculated the 
gage for steel and arrived at a new set of numbers, but 
old gage sizes are still used for all grades of stainless steel 
and so more confusion was created. 

The Brown & Sharpe gage, or what is now known as the 
American wire gage, provides a constant percentage change 
between each gage size. This gage has been widely used 
in the nonferrous industry for both flat products and wire. 
Both the U. S. gage and the American wire gage are carried 
out to four decimals and yet the tolerance on the product 
is usually several thousandths. 

Birmingham wire gage is used for some steel wire and 
for steel strip; American wire gage, or Brown & Sharpe 
gage is used for copper alloy wire, strip and copper wire; 
there are several music wire gages; there is a Light Metal 
gage whick is a rounded-off American wire gage and used 
for aluminum and magnesium; there is a zinc gage, a tin 
plate gage and a galvanized sheet steel gage in addition 
to many special gages. One steel catalog shows a table 
of seven wire gages, six of which are used for steel wire 
of one kind or another. There is a screw gage and a drill 
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gage; but screws get larger with increasing gage numbers 
and drills get smaller, and there is no relation between the 
gage number of a screw and the drill used as a tap drill or 
a clearance drill. 

We cannot condemn these gage systems entirely; they 
were all attempts at standardization. Mills or warehouses 
cannot stock all the sizes that a customer might want. 
Earlier gages probably antedated precise measuring instru- 
ments and so were established before their exact size was 
known. But continuing use of gage numbers seems to be 
chiefly a matter of habit and inertia. 

Professional societies have recognized the need for a 
change. The American British Canadian Committee has 
standardized screw threads. As early as 1941, Committee 
B-32, of the American Standards Association, under the 
sponsorship of the American Society of Mechanical Engi- 
neers and the Society of Automotive Engineers, introduced 
American Standard B32.1-1941—“Preferred Thickness for 
Thin Flat Metals.” This standard provided a series of pre- 
ferred sizes up to 0.250 in., based on the 20-series of Ameri- 
can Standard proferred numbers. Each thickness is approxi- 
mately the same percentage greater than the next smaller 
one but the sizes are rounded off to the nearest 0.001 in. to 
conform more closely to present manufacturing tolerances. 

Experience with this standard proved it to be inadequate 
for two reasons. The intervals between sizes were too large 
and it was difficult to make the transition since the pre 
ferred numbers differed too much from the sizes already in 
use. In 1952 this standard was reissued as B32.1-1952. 
At this time the series was based on the 40-series of pre- 
ferred numbers from 0.004 to 0.250 in. 

Military Standard 204, 16 April, 1953, “Thickness of 
Sheet and Strip Metals,” is based on the 20-series of 
preferred numbers with many of the 40-series numbers 
added. The introduction to this Mil Standard is worth 
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quoting: “The purpose of this standard is to provide a 
simplified system for designating the thickness of uncoated 
and clad sheet and strip metals and alloys. It will eliminate 
confusion caused by the various gage number systems 
used in the past, increase the availability in warehouse 
stocks of those thicknesses commonly required, reduce 
stock inventory, and facilitate interchangeability of differ- 
ent metals in design.” This is an excellent summary of 
the reasons for using a system of preferred numbers for 
all flat metals. 

As an example of the confusion cited in this Mil Stand- 
ard let us suppose a designer is interested in a nominal 
thickness of about % in. He would find: 

Sheet steel 0.0590 in. (No. 16 U. S. Std. Gage (Revised) 

Strip steel 0.065 in. (No. 16 Birmingham Wire Gage) 

Stainless steel 0.0625 in. (No. 16 U. S. Std. Gage) 

Aluminum alloys 0.064 in. (No. 14 Light Metal Gage) 

Copper alloys 0.0641 in. (No. 14 American Wire Gage) 
With the universal adoption of the American Standard all 
of these materials would be available in one size, 0.063 in. 

Since the establishment of these standards, many large 
users of flat metal have adopted it as the basis of their 
standardization programs. General Electric Co., Radio 
Corporation of America, Westinghouse Electric Co., and 
Western Electric Co., have all made this change-over. 
Many of the aircraft companies and Ford Motor Co. have 
also adopted the American Standard. 

Most companies using the system have picked out cer- 
tain sizes which are closest to gage sizes previously used 
with preference given to the 20-series numbers where 
possible. 


Present Status 


With the support cited above it would appear that 
the battle for the acceptance of this American Standard 
has been won. This is far from the case. Too many 
competent engineers do not even know of its existence, 
others have not been able to use it since warehouses 
will not supply metal to this standard. 

Most metal producers will gladly accept orders to 
these sizes if the orders are mill orders, which is why 
large metal consumers have been able to use this system 
while many smaller users cannot. Warehouses insist that 
their stocks are governed by what people order and since 
their catalogs show the old gage sizes, naturally purchasing 
agents order to the old gage sizes and no progress is possible. 

Design engineers, materials engineers, and standards 
engineers must take the first step within their own com- 
panies. They must first sell management on the advantages 
of a preferred number of series for all materials. These 
are: 

1. All materials are stocked in the same thicknesses. 
Besides the convenience of a single series of sizes this 
permits the substitution of one material for another with- 
out changing dimensions. 

2. Sizes are immediately recognizable without reference 
to gage tables. 

3. There is no possibility of getting the wrong size 
because of the confusion between gages. 

4. A reduction in the number of stock sizes is usually 
possible. 

Company change-overs are complicated by the large 
number of existing drawings which specify gage sizes. In 
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most companies a document is issued which spells out on 
old parts, the ASA sizes which will be permitted as substi- 
tutes for the old gage sizes as new material is obtained, and 
on new parts, the gage sizes which will be acceptable as 
substitutes for ASA sizes during the period when the 
changeover is being made. A sample section from one 
of these documents for sheet steel as proposed in one 
industry is shown here. 

Orders must be placed by the purchasing department 
for these preferred sizes. In many instances purchasing 
departments change requisitions and orders to gage sizes 
shown in warehouse catalogs and thereby defeat the pro- 
gram since a demand for preferred sizes never reaches the 
warehouses. 

Having provided for the transition period within the 
individual organization, action may be considered for 
industry as a whole. On November 23, 1948, a meeting 
was held between the Eastern Division of the National 
Aircraft Standards Committee and numerous steel ware- 
house representatives, to discuss means for introducing 
the ASA thickness for 4130 aircraft quality flat steel. 
Aircraft companies agreed that until stocks on hand were 
exhausted they would accept certain U. S. gage sizes as 
substitutes for ASA sizes. Warehousemen agreed to stock 
material to ASA sizes when new material was ordered. 
This is probably the only item now stocked to ASA pre- 
ferred sizes in warehouses. 

The action taken by the aircraft industry seems to point 
the way. If consumer industry can agree to use these 
preferred number sizes and present a united front to the 
warehouses serving that industry and state the policy of 
buying future materials to ASA preferred numbers, the 
warehouses would agree to stock those sizes. They are in 
business to sell what their customers want but they must 
be sure they can sell it before they stock it. 

This same objective could probably be achieved better 
in some areas of diversified industry by area action, where 
business and engineering associations could act as the 
spokesmen for the industry of an area. 


International Standards 


We, in this country, are not alone in facing the problem. 

The International Standards Organization has set up a 
technical committee ISO/TC62 to study the situation. 
In October 1951, they passed a resolution as follows: “The 
use of gages to designate dimensions should be discour- 
aged.” 
- a later meeting of ISO/TC62 in London in January 
1953, the use of the ASA series of preferred numbers 
was proposed by Sweden. The United States was not at 
that time a member of ISO/TC62 and it was the feeling 
of the committee that the ASA standard was not well 
enough established. Actually we are much farther along 
in this standardization than any of the other countries. 
Since that meeting, the United States has taken an active 
status on ISO/TC62 and we hope that our viewpoint will 
be better represented at the next meeting. 

The hands of the U. S. representatives on ISO/T'C62 
would be greatly strengthened if we were able to say that 
the American Standard B32.1-1952 was in wide use in 
this country. It would be almost as great an accomplish- 
ment as an international language if we could arrive at an 
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Suggested chart provides for change-over from gage to 
ASA standard thicknesses showing permissible tolerances 


Table I—ASA Thickness Called Out on Drawing 





Acceptable 
tolerances 
for period 

of transition 


Manufac- 
turer’s 
tolerances 


Acceptable 
reconversion 


Thick. thickness 





9:88 
2:8 
_ 0.020 


__0.022 | 


__ 0.003 
0.003 | 
_+0.003 
_+0.003 
+0.003 


0.025 _ 
0.028 








+0.003 





+0 .004 





+0 .004 
+0.004 











+0.005 


+0.005 








+0.006 





+0 .006 





+0.006 


























international standard of thickness for all flat rolled ma- 
terials. We would then be ready to tackle the problem 
of a standard for all wire diameters. 


EDITOR’S NOTE—In keeping with its policy of encouraging 
the acceptance of useful standards throughout the engineering 
profession, two editorials appeared in Product Engineering in 
recent months promoting the elimination of gage numbers in 
favor of standard decimal dimensions. “Standards Without 
Worth” appeared in June 1954 on page 127; “Start the Ball 
Rolling” in August 1954 on page 127. 

American Standards Association recommendations for thick- 
ness dimensions of sheet metal represent a concerted effort on 
the part of the various societies to provide for acceptable in- 
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Table Il—Thickness Other Than ASA Called on 
Drawing 





Acceptable 

tolerances 

for period 
of transition 


Manufac- 
turer’s 
tolerances 





_£0.003 
+0.003 | 
~ | +£0.03 

+0.003 
 +£0.003 


+0.003 





+0.004 


+0.004 





= 


+0.005 
0.063 


0.071 





0.080 


0.080 


0.090 





0.100 





_ 0.183 
0.125 
0.160 








0.180 














dustry-wide standards. Further progress now depends on the 
engineers, purchasing agents, and warehousemen who are likely 
to benefit most from the change. 

Standardization of drafting practice is another program of 
direct interest to readers of Product Engineering. Initiated by an 
editorial “Expensive Fancies,” in December 1953 page 127, 
which aroused a number of reader’s comments, the newly pro- 
posed drafting techniques were compared with accepted indus- 
try standards by J. Gerardi in “Should Current Drafting Prac- 
tices be Further Simplified,” in May 1954 page 161. The most 
recent contribution to this discussion appeared in the August 
1955 issue page 162, under the title, “Drafting Procedures 
Should be Standardized” by H. H. Ash. A note at the end of 
the article includes a review of the published discussion to date 
on drafting standards. 
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Simplifying Assemblies With 


Since annealed spring steel can be stamped, twisted, or bent into any desirable 


shape and heat-treated to develop spring characteristics, it can be designed for 


multiple functions in addition to that of fastening. Shown below are 16 ways in 

















erated __ 























Push on 
ring ‘ 





Floating 





emp -° Arched / 
base ~ 


Fig.3 fs Fig.4 


FIG. 1—Multiple-purpose flat spring has stamped hole 
helically formed to accept adjusting screw. Replaces a 
locknut, bushing with internal threads and spring blade. 
Screw adjusts gap of contacts thus changing duration of 
current flow. Application: thermostatic control unit of an 
automatic percolator. 


FIG. 2—Spring-steel clip firmly holds stud of control 
knob while allowing it to turn freely on its bearing sur- 
face. Clip is removed by merely compressing spring arms 
and lifting off stud. Replaces screw and machined plate 


FIG. 3—Floating clip, which snaps in place by hand, re- 
duces hole misalignment problems by permitting sufficient 
shift of mounting holes to offset normal manufacturing 
tolerances of main parts. Replace welded T-shaped nuts. 


Pre-locked position 


FIG. 4—Twin-hole nut removes need for hand wrench in 
hard-to-reach location and replaces two nuts and lockwash- 
ers. Combined force of arched prongs and base when nut 
is compressed creates high resistance to vibration loosening. 
Application: burner assembly of an automatic clothes dryer. 


FIG. 5—Push-on nuts (A) easily press over studs, rivets, 
tubing and other unthreaded parts. Their steel prongs se- 
curely bite into smooth surfaces under load. Application: 
(B) triple-hole push-on ring on a flash bulb reflector. 


FIG. 6—Previous method of assembling desk calendar (A) 
required seven parts: wire guide, spring clip, plate, two 
bolts and two nuts. Multi-purpose spring clip (B) re- 
places above although using same retaining principle. 
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Spring-Steel Fasteners 


TINNERMAN PRODUCTS, INC. 


which spring-steel fasteners can be used to: Compensate for hole or part misalign- 


ment; prevent vibration loosening; eliminate parts; speed assembly; lock on un- 


threaded studs or tubing; and permit blind installations. 





a 
























































FIG. 7—Expansion-type fastener permits blind installation 
where access is from one side of an assembly only. Insertion 
of screw (A) spreads fastener arms apart thus producing a 
wedging effect in the hole. Dart-type fastener (B) can be 
quickly snapped in place and is used for attaching molding 
strips to panels. 


FIG. 8—End clips pressed by hand on panel edges have 
barbed retaining leg which either bites into the metal or 
snaps into a mounting hole. Applications: (A) sheet metal 
screw and J-clip with arched prongs compresses insulating 
material between panels; (B) bent leg of clip acts as spacer 
between two panels to support sheet of insulating material; 



































(C) barbed-leg-clip retains wires without need for mount- 
ing hole; (D) S-clip secures removable panel in inaccessible 
position. 


FIG. 9—Tubular-type fastener has cam-like prongs which 
spring out after insertion to hold fastener in position. 
Applications: (A) radio dial pulley; (B) automotive name 
plate. 


FIG. 10—Special-function fasteners for quick assembly and 
disassembly of components. (A) Wire harness clamp using 
torque and slot principle; (B) dart-shaped clip for attach- 
ing coils to television or radio chassis. 
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¥v = f(y)—Function to be mechanized (after a co- 

ordinate transformation if necessary). 

First, second, third, and fourth deriva- 

tives of ¥ with respect to ¢, 

&—Length of the fixed link 

U,—Distance from the instant center of out- 
put link relative to input link (mech- 
anism in the design position) to the fixed 
pivot A, of the input crank of the four 
bar iinkage being designed. The sign of 
polar coordinates is used in locating con- 
vention A,. Theinstant center corres- 
ponds to the pole of the polar coordinate 
system. If U, is positive, A, is on the 
radius vector which is located by the angle 
a. If U, is negative, A, is on the radius 
vector produced through the pole. 

V,—Distance from the pole to the fixed pivot 
B, of the output crank. Angle a, locates 
the radius vector and the sign convention 
given for U, applies. 

U,-—Distance from the pole to the coupler 
joint A of the input crank. The radius 
vector is located by angle a, measured 
from the pole normal. 

V,—Distance from the pole to the coupler 
Point B of the output crank. Angle a, 
locates the radius vector. 

ay—Angle between the positive direction of 
pole normal (which corresponds to the 
polar axis of the polar coordinate system) 
and the line containing the fixed pivots 
of the four bar linkage being designed. 
A positive value of a, is laid off ina 
counterclockwise direction from the posi- 
tive direction of the pole normal. 

a,.—Angle between the positive direction of 

the pole normal and the line containing 
the coupler joints of linkage. The sign 
convention given for a, applies. 

Dia of inflection circle., 


wv’, u,v", ete. 


ni) 

















TABLE I - DESIGN 


qather than the radii of curvature expressions and their 
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di/ds—Derivative of the inflection circle dia with 
respect to arc length s of the polodes. 
6,,0,—Symbols representing the quantities of 
Eqs. (5) and (6). 
d0/ds—Derivative of 0, or #, with respect to arc 
length s of the polodes. 
(d@/ds = d0,/ds = d,/ds) 


No expressions for radii of curvature and rate of change of 
radii of curvature of the polodes are used. It has been 
shown. by Sieker that if there is a correspondence between the 
quantities 5, @., 05, d3/ds and d@/ds for the cam mechanism 
and’ for the four bar linkage, then the radii of curvature of 
the polodes of the four bar linkage and their first derivatives 
with respect to arc length of the polodes will correspond to 
the radii of curvature of the cam. outlines and their first 
derivatives with respect to arc length. Hence the quantities 
5, 96, 95, di/ds and d6/ds are used in the design equations 


derivatives. 
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- Four-Bar Linkages... 


a 


...as function generators 


A simple, systematic method applicable when a given function must be generated pre- 


cisely at one point, and yet accurately over a limited range in the vicinity of that point. 


JAMES C, WOLFORD 


Dept. of Engineering Mechanics, University of Nebraska 


DEPENDING UPON THE REQUIREMENTS, bar linkages to be 
used as input-output devices can be designed by one of sev- 
eral methods. For example, if the angular relationship 
between the input and output crank is specified for a lim- 
ited number of positions, an exact geometric method is 
available such as offered in Angewandte Getriebelehre, 
Kurt Hain, Herman Schrodel Verlag, K. G., Hanover, 1952, 
77-281. If the output and input crank displace- 
ments must be correlated at all positions, approximate 
techniques are described in Computing Mechanisms and 
Linkages, Antanin Svoboda, McGraw-Hill Book Co., Inc., 
New York, 1948. (Massachusetts Institute of Technology, 
Radiation Laboratory Series, Vol. 27.) However, if the 
output and input crank displacements must be matched 
accurately only in the vicinity of one point and need not 
be held closely outside of a limited range, the method 
described below will reduce calculations to a routine form. 

The theoretical basis for this approach was developed by 


pages 2 


Fig. 1—Four bar linkage 
(A. AB B.) and equivalent 
cam mechanism. The cam 
curves are the fixed and 
moving polodes (centrodes) 
for the motion of output 
link 4 with respect to input 
crank 2. 


Fixed polode for motion 
of linn 4 relative to link 2- 4 
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K. H. Sieker, “Ermittlung von Gelenkvierecken aus den 
Krummungshalbmessern der Pohlbahnen und deren An 
derungen,” Die Technik, Bd. 3, Nr. 4, April 1948, pages 
170-174. Basically, it shows that a four-bar linkage can bi 
replaced by a rollingcontact cam mechanism such a 
that shown in Fig. 1. 

The cam curves are determined from the given function 
and the four-bar linkage is designed having polodes corre 
sponding with these curves both in radius of curvature and 
rate of change of curvature at the design position. The 
linkage then will generate the given function exactly at the 
design position and very closely in the unmediate vicinity 
of this point. Table I lists the equations necessary to design 
such a linkage 


EXAMPLE |] 


A four-bar linkage is to generate the function y x* in 
the vicinity of x = 1, y = 1. The function is plotted in 
(x, y) coordinates in Fig. 2. Introducing new coordinates 
(db, w), the point x lLy 1 of the (x, y) system is at 


the origin of the new system. Then, the problem of mech 


<--Moving polode for motion of link 
\4 relotive to link 2 
‘, 
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Fig. 2—First step in design of a linkage to mechanize a function 
at a given point is to transform axes so that the point falls at 
the origin of the new system. Above, function y = x* is plotted 
in the original (x, y) and the new (¢, ¥) coordinate systems. 


anizing y = g(x) at (x., y.) becomes one of mechanizing 
» = f(¢d) at (0, 0). 

The next step is to determine the function » = f(¢). 
lhe equations for the translation of axes are 


r=e¢+1 
¥+1 


, = 


Substituting these values of x and y into y = x’ 


¥v=¢+2¢ 
If a linkage is designed to generate this function in the 
vicinity of (0, 0), it will generate y = x* in the vicinity 
rr=i,y = i. 
The first four derivatives of » are: W = 2¢ + 2, W’ = 2, 
~”’’ = 0, and yw’”” = 0. 
At¢@ = Oandy = 0: (0) = 2,w’(0) = 2, w”"(0) = 
0, and w””(0) = 0. 
Choosing an arbitrary value of 6 in. for g, the length 
of the fixed link, Eqs (1) and (2) become: 
a F 6x2 a 
U, eo = pay tin 
qg 6 


"toe eee 


= —6 in. 
Angle a, between the pole normal and line of fixed pivots 


A, — B, is determined with Eq (3) 


, 
= 


tana, = x1 — 2) =—] 


a, = —45 deg 


The diameter of the inflection circle can be determined 
from Eq (4): 
5 = +16.968 in. 
6., 4, and d8/ds are found with Eqs (5), (6) and (7) 


0. = 1.5, 6 =—L.5, di/ds = +4.500 
(For this problem, d8/ds is positive if 8 is positive, and 
negative if 8 is negative.) 

Values obtained for @, and @, can be checked with the 
relationship 

.—-%=3 

The values of @, and @, obtained above satisfy this expres 
sion. 

Next, the signs of 8 and d8/ds are determined. There 
are two possibilities 

dé 


56 = + 16.968, = +4.500, and 
as 


di 


5 = — 16.968, 
5.96 ds 


= — 4.500 
To determine which is correct, find which set of values 
satishes Eqs (8) and (9). Substituting 8 = + 16.968, 


d8/ds = + 4.500, and U, = 
other calculated values, 


- 12 into Eq (8) with the 


4.500 
—0.7071 


coe = 3 1.5 
12 ~ 3X 16.968 | 0.7071 


—0.0833 = —0.0833 
Substituting the minus values into Eq (8) would result in 
an inequality, proving that the positive values are correct. 
This can be verified using Eq (9) as a second check. 
From Eq (10) 


dé/ds = 0.2062 


Substituting the values of @,, 4, 8, d8/ds and dé/ds in 
Eq (11), 20.241 + [40.482 — 50.904 & 8/ds*] tan* a — 
10.496 tan® a — 2.250 tan* = 0 

This is a fourth degree equation in tan a, and tan a, is 
one solution. For tan a, = — | 


d* 5/ds* = 1.399 
Substituting this value into the above equation 
20.241 — 30.733 tan? a — 10,196 tan’? a — 2.250 tanta = 0 


A fourth degree equation which has one real solution will 
have at least one more real solution; tan a, = — | is one 
solution and a second, tan a, is found by one of the known 
methods for solving higher degree equations, such as suc- 
cessive approximations. For example, tan a, = 0.7167 
satifies the equation and 
ap = 35° 38’ 

sin a, = 0.5825 

cos a, = 0.8128 
Then, using Eqs (12) and (13) 


U, = +5.320, and Vs =+8.659 


The linkage can now be laid out as shown in Fig. 3(A). 
For a check, compare the generated with the desired func- 
tion. Taking clockwise rotation of the cranks as positive, 
the rotation of the output crank in radians is plotted for 
this example in Fig. 3(B) against the rotation of the input 
crank. 
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EXAMPLE 2 rom Eq 


A four bar linkage with an almost constant velocity 0, = 4/3, and 
ratio, over a limited range is to replace the gear segments 
of Fig. 4(A). Since @../o,. = A, P/B, P = — 2, the 
function to be mechanized is § = — 2 @ where ¥ is the 1/3 
output rotation angle and ¢ is the input rotation angle. 


Checking by the equation @ 
5/: 


Proceeding as before rnom iq (7), dividing by sin «, 
g : 


y’ =-2, y" = 0, y"’ = 0, and y"" =) 


The length of g, the fixed link, is equal to the distance 
} 


} ay 7 , ; 
between centers of the gears—or 6 in. Then from Eqs (1 As before, 


ind (2 Sand /a;5 
‘ ds sin a 


liq 3) gives tan a, : = 0. Therefore, a, 


; 


| 
, 


vy (l-¥ 
0 deg. The diameter of the inflection circle from Eq (4) is 


6 = +1.333 in. 


Fig. 3—Four-bar linkage that 

will generate y = x* at the point _“ (A) 

x = 1, y = 1. Chart compares 

function to be mechanized (y = 

x* or ¥ = @ + 2 6 and function Output crank ~. 
actualy generated represented by 
dashed line. This demonstrates 
the accuracy of the method when 
only a limited range of travel on 
either side of the design point is 
involved. 
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Fig. 4—Typical application 
of this method of designing 
generating types of linkages 
involves replacing gear seg- 
ments shown in (A) with 
a four-bar linkage. Three 
solutions to the problem are 
shown in (B); the top 
mechanism is for ax, = 10 
deg, the middle one for 
a = 20 deg, and the bot- 
tom one for az = 30 deg. 
The output curves for all 
three are compared to the de- 
sired function, ¥ = — 2¢, in 
(C). For practical consider- 
ations, ay is usually chosen as 
3u deg, although it is pos- 
sible to use values up to 60 
deg. 





hat 8 must be negative can be confirmed by substituting 
in Eqs (8) and (9 

From Eqs (7) and (10), d’/ds = 0 and dé@/ds = 0. 
Substituting @., @, 8, d8/ds and d@/ds into Eq (11) 


® f) 222 d*§ t . 4 5 ‘ , 0 
-> x O00 Al T . 4an°a = 
) dst All” 3 3 an" a 


If tan a, 0 is substituted for tan a in this equation and 
d &/ds* computed, any value of d’ 8/ds* will satisfy the 


equation. Hence any value of d’ &/ds* could be assumed, 


170 


<a the i 











R 
Pole normal 


—-Vg= + 2in. = ee 
al 


Solution IIT 


and, proceeding as before, tan a, could be evaluated and 
hence a, 

The smaller d* 8/ds*, the closer the generated function 
fits the desired function over some range, although the 
actual usable range may not be increased by decreasing 
d 8/ds* beyond a certain value. If d* 8/ds* is set equal 
to zero, tan a = 0 and the resulting mechanism in the 
design position is in a dead center position; hence this 
value is not satisfactory. 

Since it is difficult to determine a reasonable value of 
d 8/ds* and since angle a,, whose magnitude depends di- 
rectly on the magnitude of d* 8/ds*, can be pictured physi- 
cally, it is best to assume a value for angle a,. 

Experience indicates that a, can be as large as 60 deg 
but it is usually more practical to limit it to about 
30 deg. For this example, three values of a, are compared: 


Case I 


If ag = + 10 deg, sina, = 
+ 0.9848. Then, from Eq (12) 


+. 0.1737, and cos a 


U; = ~ 2.954 in.; 
and from Eq (13) 


Vi = +2.363 in. 
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Case II 
With a, = 
t ().9397. 


+ 20 deg, sin a, + 0.3420, and cos a, 
Similarly 


and V_ = +2.255 in. 


U, = —2.819 in.; 
Case III 
If ay 
0.S6600. 


30 deg. sin a, 0.5000, and cos a, 


Then, 


{ 2.604 in and +-2.078 in 


Ihe linkages for the three conditions are shown in Fig 
4(B). 
the rotation of the output cranks are plotted against the 
rotation of the input cranks in Fig. 4(C). The 
range of the linkage is increased by decreasing a, from 30 
to 10 deg. However, the cranks become quite short at 
the smaller angles and the linkage with a, 
actually be the best considering all factors 


Taking clockwise rotation of the cranks as positive, 


usable 


30 deg may 


EDITOR’S NOTE—Linkage design has been and probably still 
is more of an art than a science. Most designers rely on trial 
and-error techniques and past experiences rather than rigorous 
solutions. This, of course, has serious drawbacks. To aid in sim 
plifying and rationalizing linkage design, Product Engineering 
has published a continuing program of articles including: 

“Linkage Design Techniques,” by J. C. Wolford and J. ¢ 
Nicklas, December 1954 page 133. A comparison of four meth- 
ods—two approximate and two exact—for the design of four- 
bar linkages that generate a path passing through given points. 

“Linkage Requirements Solved Mathematically,” A. Kuhlen 
kamp, Aug. 1955 page 165, shows how number and types of 
links required to generate given motions can be expressed in 
equation form. Design then resolves to a problem of combining 
these links into a satisfactory form. The method is demonstrated 
by the author for the design of a differential mechanism. 

“Spring Actuated Linkage Analysis to Increase Speed,” by 
R. C. Van Sickle, July 1953 page 152. How a circuit-breaker 
mechanism was redesigned for higher operating speed; design 
procedure for general application of the method. 





New Alloy for Nuclear Reactors 


AT THE RECENT GENEVA MEETINGS On Nuclear Power, 
much time was devoted to the discussion of new metals 
and alloys for use in nuclear reactors. One of the new 
alloys announced was a zirconium alloy, which was devel- 
oped by the atomic power division of Westinghouse Elec- 
tric Corporation. Called Zircaloy-2, the new alloy contains 
1.5 per cent Tin, 0.12 per cent Iron, 0.10 per cent Chro- 
mium, and 0.05 per cent Nickel, and is said to be so 
resistant to the extremely corrosive action of high tempera 
ture, high pressure water in nuclear reactors, that in a 
year’s time only ten-thousandths of an inch of corrosion can 
be measured. The announcement of the new alloy was 
made by Dr. D. E. Thomas, manager of the metallurgy 
section for the large ship reactor project at Westinghouse. 
His paper was titled, “Aqueous Corrosion of Zirconium and 
its Alloys at Elevated Temperatures.” 

During the early stages of research on the alloy, it was 
found that the corrosion resistance of zirconium was greatly 
affected by infinitesimal amounts of impurities. For exam- 
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ple, a small amount of nitrogen mixed with a large quantity 
of zirconium would make the difference between complete 
disintegration within a day, and a life of several years in 
high temperature water. 

Two operations were necessary to make pure zirconium. 
I'he Kroll process was used first. Here, zirconium chloride 
is reacted with magnesium to form sponge zirconium, To 
purify this further, the deBoer process was used, in which 
zirconium iodide was converted to metal on 
zirconium wire. 


a white-hot 


As the pure metal did not have good enough corrosion 
resistance, small amounts of other metals were added to 
the zirconium to make the corrosion-resistant alloys. Many 
of the alloying elements were useless, because their capacity 
for capturing neutrons was so great that a nuclear chain 
reaction would not be possibble. Also, many of the added 
elements destroyed the corrosion resistant properties of 
zirconium. 


OF all 


the elements examined, tin was found best 


17] 





Preventing Embrittlement 


in Copper-to-Aluminum 


Weld Joints... 


@ @ e@ by avoiding critical time-temperature conditions during required operating 


life. 


Joint embrittlement results from logarithmic growth of a brittle diffusion 


layer. Safe temperature-with-time data are given, as determined by impact test. 


C. L. CARLSON and R. M. LEEDY 


Westinghouse Electric Corporation, East Pittsburgh, Pa. 


GROWING USE OF ALUMINUM for such applications as 
refrigerator evaporators and electrical conductors has 
directed increased attention to the problem of joining 
aluminum and copper. One method of simplifying pro- 
duction joining operations is the use of a “transition” 
section, a short length of aluminum wire or tubing flash 
welded to a short copper section. Thus, conventional 
aluminum-to-aluminum and _ copper-to-copper joining 
methods can be applied to either end of the transition 
section, and the more difficult aluminum-to-copper joint 
can be produced under more readily controlled conditions. 

These copper-to-aluminum transition joints stand up 
well under moderate heat conditions, even for prolonged 
periods; for example, on several 65,000 kw hydrogen- 
cooled turbo-generators, such joints have remained ductile 
for 20 years and have given no evidence of embrittlement 
at an operating temperature of 80 C. However, when such 
joints were heated to 175 C or above, even for short 
periods, they became embrittled. This embrittlement was 
a more serious problem during inert-gas welding of a 
transition joint to the aluminum winding of a transformer 
~so great that often a light hammer tap caused the joint 
to fall apart. Temperatures at the aluminum-copper transi- 
tion joint, measured during the subsequent welding oper- 
ation, were found to reach as high as 510 C. 


Embrittlement Measurement 


Neither tensile nor bend tests were found to give defi- 
nite indication of embrittlement to be expected with aging 
of the joint; however, an impact test, as shown in Fig. 1, 
proved effective in making this determination. The speci- 
mens were clamped in the jaw of the test apparatus as 
shown, with the joint aligned with the top of the anvil. 
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Specimens were $x 4 in. in cross-section, and the copper 
segment extended 1.1 in. above the anvil. 

The as-welded before-service impact strengths of the 
test specimens were 15 to 17 ft-lb. Test data were obtained 
to show the effect of service (aging) temperature on the 
impact strength, for temperatures from 75 to 525 C. After 
“aging” for 500 days, no change was noted for samples 
subjected to temperatures up to 125 C. Above this tem- 
perature, embrittlement was observed. At 250 C embrittle- 
ment occurred in 24 hours or less; while at 525 C, joints 
became brittle in seconds. 

Photomicrographs of samples, aged at 215 C for times 
ranging from 4 to 28 days, showed that embrittlement is 
caused by growth of inter-metallic compounds at the joint. 
The diffusion layer varied in thickness from 0.00002 in. 
at time of welding to 0.00009 in. after aging 28 days, as 
shown in the photomicrographs, Fig. 2. As revealed by 
micro-hardness tests, the diffusion layer was very hard, 
averaging 764 Knoop Hardness under 25 gram load, while 
the copper (Knoop 104) and aluminum (Knoop 44) 
remained ductile. 

Design Criteria 


Based on the impact test data obtained, the curve of 
Fig. 1 is the dividing line between ductile and brittle 
joints. Operating or service temperature and required life 
at such temperature are dependent variables; combina- 
tions that give points below the line produce ductile 
joints, while those above the line may give rise to 
excessive embrittlement. 

The dividing line shown passes through data points that 
represent a drop in impact strength of the sample test 
joints from “as welded” values (15-17 ft-lb) to 14 ft-lb. 
Points representing test values as low as 8 or 10 ft-lb (high 
brittleness) would fall very close to this line; thus, this 
graph can be used for all practical applications, regardless 
of the degree of embrittlement that can be tolerated. 
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(A) Immedictely after welding 


Fig. 2—These sectional photomicrographs of an 
aluminum-to-copper joint show how the alloy layer 
between the base metals grows with time at a given 
“in-service” aging temperature. When first welded, 


In flash-welding, heat for melting the end-surfaces of 
the pieces to be joined is obtained from a succession of 
arcs which increase in number and intensity as the surfaces 
slowly approach each other. The approach is accelerated 
during the flashing period, and at current cut-off a sudden 
increase in speed and force produces a high forging pres 
sure. This sudden impact ejects slag, oxides, and molten 


metal, leaving only a very thin layer of alloy in the joint. 


The self-cleaning nature of the flash-welding process is the 
principal reason a satisfactory joint between aluminum and 
copper can be made. The resulting thin alloy layer, Fig. 2, 
is brittle as welded; yet, the overall strength of joint és 
unaffected so long as the layer thickness does not exceed 
0.00004 in. Embrittlement of a good flash-welded alumi- 
num-to-copper joint occurs subsequent to welding. 

Copper-aluminum, like most binary metal systems, 
shows partial solubility in the solid state. Copper and 
aluminum diffuse into each other, forming an alloy layer 
which increases in thickness with time and temperature. 
The copper-aluminum system at equilibrium gives evidence 
of a number of intermediate “intermetallic compounds” 
identified by chemical formulae. The copper-rich con- 
stituent, and the aluminum-rich phase are both hard and 
brittle, and as they increase in thickness, account for the 
loss of ductility in the joint. 

When aged at 215 C, for example, Knoop hardness of 


Product Engineering — October, 1955 


Fig, 1—Aluminuta - to - cop- 
per joint design chart for de- 
termining maximum service 
temperature allowable for a 
given required joint life. No 
excessive cmibrittlement re- 
sults when design points fall 
below the curve or dividing 
line of the graph. Data for 
the chart was obtained by 
impact vesting of many sam- 
ples at various temperatures 
from below 100 C two $25 C, 
using technique illustrated. 





* Aluminum 
Impact Test Set-up 


eo ~— 


(B) After being subjected to “in-service” 
temp of 215 C for 28 doys 


the alloy diffusion layer is not over 0.00002 in. 
thick and is hardly visible in photomicrograph A. 
After aging for 28 days at 215 C, the diffusion lay- 
er, now 0.00009 in. thick, is clearly visible as at B. 


he diffusion layer under a 25 gram load ranged from 
about 600 to 900, while the hardness of the copper ranged 
from about 100 to 110, and the aluminum from about 40 
to 50. The extreme increase in hardness upon mutual dif 
fusion is responsible for the high brittleness of the alloy 
layer. This brittleness begins to affect the behavior of the 
transition joint when the alloy layer grows to a thickness 
of about 0.00004 in., brittl 
under impact when the layer reaches a thickness of 0.00009 


In. 


and the joint is extremely 


A slight decrease in impact strength occurs after 
service aging time of 4 days at 215 C, and almost complete 
loss of strength occurs after 28 days. 

Effects of heating on the alloy layer are cumulative 
One heating operation may be well below the safe time 
temperature curve, while one or more subsequent heatings 
would carry the joint into the brittle region. Cooling the 
joint with water-soaked asbestos tape during heating opera 
tions is one practical means of retarding the growth of the 
brittle diffusion layer. 

If embrittlement is to be avoided, specific time-tempera 
ture limitations must be placed on the service conditions 
for flash-welded copper-to-aluminum joints; yet, if these 
limitations are taken into account during design, manu 
facture, and operation, this method of joining copper to 
aluminum can be used to advantage and with depend 
ability. 
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How to Prevent 


FATIGUE FAILURES 


Practical, non-metallurgical discussion of causes for fatigue failures, such as surface 


finishes and coatings, fillets, temperature and corrosion. 


Design suggestions for 


increasing fatigue life of welded and riveted joints, and bolted connections. 


JOSEPH VIGLIONE 
Materials Test Engineer, Aeronautical Materials Laboratory 
Naval Air Material Center 


FATIGUE FAILURES are sudden fractures under repeated 
loads at stresses well below those which cause failure un- 
der static conditions. Metals are not perfectly homogene- 
ous but consist of crystals with slip planes oriented in many 
directions. In repeated loading, crystals tend to slip back 
and forth on particular planes; the number of crystals slip- 
ping with each cycle is a function of the stress. At first, 
slippage may not be sufficient to cause damage; after 
many cycles the slipping surfaces tend to separate to form 
a small crack. Since the end of this crack is an area of 
concentrated stress, the crack tends to develop in a gen- 
eral direction at right angles to the tensile stress, gradually 
reducing the area of metal remaining in the cross section 
until fracture occurs. 

Fatigue fractures usually show a progressive smooth 
area starting at the stress-raiser where concentric mark- 
ings originate, and a rougher area with a bright crystalline 
structure. The progressive part of the fracture shows a 
burnished effect which is a result of the faces of the crack 
rubbing together. Rubbing of two surfaces may be accom- 
panied by discoloration caused by grease or oxidation, 
particularly when long periods of service are involved. 


Crack Propagation 


Time elapsing between first detection of the crack and 
fracture of the part is an important consideration. Once a 
crack is formed, rate of growth depends upon intensity 
of stress, size of part and nature of the material. The 
crack may develop slowly over a period of years with 

Opinions expressed are those of the writer and are not to be construed as 


official or reflecting the views of the Navy Department or the Naval Service 
at large. 
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different rates of growth depending on the stress level 
After the crack starts it may require an additional 10 to 
40 per cent of load cycles to cause failure. Cracks may 
develop during the early part of the life of a part because 
of occasional and abnormally high stresses. Normal service 
stresses may be so far below the high loads that caused the 
crack that failure is long delayed or perhaps never occurs 
during the life of the part. 

Fatigue strength decreases as the stress range is in- 
creased. A reversed stress, from tension to compression, 
is the most destructive. As the stress range is reduced, 
loading approaches static conditions and fatigue strength 
becomes less important than static strength. 


Causes of Fatigue Failure 


In most cases failure is caused by poor design or faulty 
workmanship rather than in the selection of material. 
Abrupt changes in section, notches, fillets, holes, keyways, 
grooves, rough surfaces, and corrosion pits are potential 
sources. A notch concentrates stress and thus lowers 
fatigue strength; only one small surface imperfection 
repeatediy stressed above the fatigue limit is needed to 
start a crack. Fatigue failures may occur as a result of 
undetected injury during machining or from file marks, 
scratches, center punch marks, inspection or identification 
stamps, corrosion pits and rough edges around holes, key- 
ways and grooves. 

Harmful effects of stress raisers increase as the hardness 
of steel increases, particularly for sharp notches such as 
threads. Holes are frequent causes of stress concentration, 
especially when they have sharp edges. Oil holes are 
particularly dangerous since a small hole in a large plate 
under tension can produce a 3:1 stress concentration. In 
one study radial oil holes reduced the fatigue limit of a 
shaft from 55,000 psi (solid) to as low as 25,000 psi, 
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MOST FAILURES ARE CAUSED BY POOR DESIGN or faulty workmanship rather than by selection of material 
This fatigue failure in a splined connection was the result of a loose fit; repeated peening action scored a longitudinal 


mark in the side of one spline (arrow) which became the starting 


crac k 


point for a 


' Under continued loading the 


crack grew until finally the remaining section could no longer support the load. 


depending upon the size of the hole and diameter of 
shaft. 


Vee notches are more harmful than square notches. In 
one test, the fatigue limit of a smooth specimen was re 
duced from 48,000 psi to 23,000 psi by a square notch, and 
to 18,000 psi for a vee notch. Shallow notches or cracks, 
extremely sharp at the roots, are more critical than deeper 
and more rounded notches. 

A series of notches has less effect than a single notch of 
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the same size and shape. A part which is threaded through 
out its length is stronger in fatigue than a part containing 
a single thread. A series of poor fillets or notch 
Chus, a larg 
part should be designed and finished with more care than 
a small one. 

Stress concentration at a fillet is a function of fillet radius 
and relative sections of the adjoining parts; a larger fillet 
radius has greater resistance to fatigue failure. For a dras- 


is more 
weakening in large parts than in small ones 
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tic change in cross section, stress concentration may be 
reduced as much as 20 per cent by using an elliptical 
instead of a circular fillet. 


Effect of Surface Finish 


Smooth specimens have a higher fatigue limit than 
rough specimens. The effect of roughness on fatigue life 
is dificult to measure since the ordinary methods of eval- 
uating surface roughness do not take into account the type 
of surface irregularities. A ground surface may appear to 
be smoother than a machined surface but fine scratches 
left by abraisive grit may be sharper than those left by 
the machine tool. 

Direction of the surface notches is important; even 
smooth appearing tool marks and grinding scratches are 
dangerous when at right angles to the stress; irregularities 
however coarse are relatively harmless if the stress is 
parallel to the notches. For example, a lap or seam in a 
rolled bar may be of little importance if the stock is used 
for a bolt loaded in tension or shear. If the same bar 
stock is used for a part subject to repeated torsion, as in a 
helical spring, the notch could be a serious weakness. 

The final cut on a turned surface may produce a rela- 
tively rough finish which can reduce the fatigue strength 
of parts. In one instance, polishing the surface of a 
rough-turned part increased the fatigue limit from 42,000 
to 51,000 psi. Fatigue strength of an extruded aircraft 
tubing was increased from 47,000 psi to 57,000 psi by 
polishing out the extruding die marks. 

In grinding, fatigue strength can be reduced by fine 
cracks resulting from overheating. Shot and grit blasting 
leave rough surfaces which may reduce fatigue life. Cor- 
roded or etched sufaces are particularly damaging. 


Surface Treatments Affect Fatigue 


A metal surface coating may affect fatigue strength even 
though the coating may produce a surface which is less 
notch sensitive or more corrosion resistant than the base 
metal. With a surface treatment developing a high 
fatigue strength a fatigue crack may develop at the 
boundry of the hardened surface and the softer underlying 
material, and then progress outward to the surface. 

Cold working, carburizing, nitriding and cyaniding have 
a beneficial effect upon the fatigue strength of steel parts. 
Relative roughness of the surface is of less importance 
than the effect of residual stress induced by the treat- 
ments. A carburized surface is brittle and notch sensitive, 
and rapid cooling in heat treatment may introduce fine 
cracks at stress raisers such as notches, fillets and keyways. 

Shot peened surfaces are roughened by the process but 
the cold working hardens and therefore strengthens the 
surface. The surface layer undergoes plastic deformation 
placing the surface in high initial compression and the 
core in relatively low tensile stress. When working 
stresses impose a tensile stress on the surface, the external 
load is offset by the residual compressive stress on the 
surface, resulting in considerably greater fatigue life. Shot 
peening will not increase the fatigue strength of a part 
subjected to axial loading, but it is helpful for parts under 
bending or torsion where stress is maximum at the sur- 
face. It can be most effectively applied to parts of ir- 
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regular shape where heat treatment may cause excessive 
distortion, and where cold rolling or cold drawing is not 
feasible. 

Decerburized surfaces have a weakening effect upon 
fatigue strength, even for decarburized layer only 0.001 
in. deep, for a small crack can more readily form in the 
weaker surface layer where the stress is the greatest. 
Surface finish irregularities usually associated with de 
carburization such as small pits may also greatly reduce 
the fatigue strength. 

Nitriding improves fatigue characteristics since the sur- 
face is left with residual compressive stresses better able 
to resist repeated tension loads. A fatigue fracture in 
nitrided parts usually starts beneath the surface, at or 
near the junction of the case and the core. Fatigue limit 
is unaffected by surface finish for unnotched or mod- 
erately notched specimens. Nitriding is superior to other 
forms of surface hardening because the surface layer has 
higher physical properties, sets up higher internal com- 
pressive stresses and is less notch-sensitive. 


Surface Coatings 


Metallic coatings generally reduce the fatigue strength 
of steel parts. Chromium plating reduces the bending 
fatigue strength of steel by 10 to 40 per cent; and the 
effect of nickel plating is equally severe. Major causes are 
fine cracks and residual tensile stresses in the coatings and 
hydrogen embrittlement in the base metal. A softer metal 
may be plated under chromium to hinder the spread of 
the fine cracks to the base metal. 

Softer electroplated metals such as zinc, lead or copper 
have little effect on the fatigue strength of parts sudjected 
to dry air. Under exposure to fresh water such plating 
increases the fatigue life. 

The is little data on the effect of cadmium plating on 
the fatigue strength of steel; available evidence, indicates 
that the effect is not severe. 

On aluminum the effect of bright nickel is to increase 
the fatigue strength; for 75S-T6 aluminum alloy, for ex 
ample, tests at the Naval Air Station showed that the 
bending fatigue strength of 20,000 psi (at 250 million 
cycles) for the unplated alloy was increased to 28,000 psi 
for brignt nickel; for a hard chromium plate the fatigue 
strength was reduced to 14,000 psi. Cladding 75S-T6 
aluminum alloy with softer and more corrosion resistant 
pure aluminum reduced the fatigue strength from 20,000 
psi (at 500 million cycles) to 12,500 psi. Scratches in the 
soft pure aluminum cladding are less detrimental than 
scratches on the alloy material. 

Compared to zinc electroplating, hot dip galvanizing 
may reduce the fatigue strength of steel by amounts up 
to 40 per cent. This is caused by diffusion of molten 
zinc into the steel forming a rough brittle layer of zinc- 
iron alloy beneth the surface which tends to enlarge ar. 
existing defects. Parts subjected to repeated stress should 
not be zinc coated by the hot dip process. 


Effect of Corrosion 
Surface irregularities produced by corrosion occurring 
prior to application of stress are dangerous stress raisers. 
The detrimental effect is even more severe when repeated 
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stress and corrosion occur simultaneously; the combin- 
ation of stress and corrosion in fresh water, can reduce 
the fatigue strength of steel by half. Cyclic stresses tend 
to break down protective coatings formed by reaction of 
the metal and the corroding agent. Corrosion is ac- 
celerated and the corroded surface acts as a large area of 
stress raisers to increase the rate of damage. The amount 
of corrosion visible is usually very slight; the damage is 
caused by sharp pitting rather than the reduction in area. 

Steels have no definite fatigue limit under corrosive 
conditions. The gttack is continuous and the fatigue 
limit continues to decrease with time. Therefore, no cor- 
rodible metal can last indefinitely under a corrosion-fatigue 
environment, no matter how small the repeated stress. 


Inclusions 


Influence of non-metallic inclusions on fatigue strength 
depends on their size, shape, number and distribution. 
Small globular inclusions have no significant effect, long 
inclusions arranged in random pattern can be damaging. 
Longitudinal inclusions, parallel to the direction of the 
stress, are harmless but become dangerous when stress is 
applied at right angles. The stress raising effects of such 
inclusions are not as harmful as cracks or deep seams. 


Speed of Loading 


Frequency of load application is unimportant at speeds 
under 30,000 repetitions per minute. At higher rates of 
loading, most materials become hot; if the fatigue strength 
is influenced by temperature, it will thus be affected by high 
loading speeds. Low-frequency cycles are more damaging 
than high-frequency when stress is accompanied by cor- 
rosion since the exposure time is the important factor. 


Size and Geometric Factors 


Smaller specimens usually show higher fatigue limits 
than larger ones. The effect of size has been clearly 
demonstrated by tests on railroad axles. A fatigue strength 
of 33,000 psi for a 0.3 in. diameter shaft was reduced to 
28,000 psi for 1.5 in. diameter, and 17,500 psi for a 6.5 
in. diameter shaft. 

Notch factor increases with size. A large, hard piece is 
more likely to be affected by notches and poor finish. 
Statistically, there is more chance for failure with greater 
amounts of material exposed to peak stresses. 


Effect of Temperature 


Most metals have a higher fatigue strength at low tem- 
peratures and lower fatigue strength at elevated tempera- 
tures. There are, however, certain steels that show an 


Table I—Fatigue Ratio for Spot Welds 


Ratio of fatigue strength at 8 million 
cycles to static strength for 0.050 sheet. 


Material 
RC70 Titanium....... 
Type 302 Stainless... . 
Clad 24S-T3 Aluminum 


| Seam Weld | Spotweld 





0.127 
0.132 
0.119 


0.077 
0.124 
0.175 
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increase in tensile strength with moderate increase in 
temperature followed by a decrease at higher temperatures. 
Frequency of loading, aging effects and metallurgical in 
stability are all factors; fatigue strength of metals at cle 
vated temperatures cannot be predicted without specific 
tests under simulated service conditions. It is held by 
some investigators that even though the fatigue strength 
may be greater, it is the creep strength that controls 
service life at elevated temperatures. 


Joining Methods 


Stress concentrations in welded joints can reduce the 
fatigue limit as much as 75 per cent, even though the 
static strength of the weld is unaffected. Rough welded 
surfaces, undercutting the parent metal by melting, slag 
particles, incomplete penetration, lack of fusion, porosity, 
unwelded seams, thermal or shrinkage cracks and shrink- 
age stresses are all harmful in fatigue. For best fatigue 
properties beads in butt joints should be ground down 
to the surface of the parent metal and corner beads should 
be ground to a radius. 

Defects in spot and seam welds in the center portion 
of a weld where stresses are low have no detrimental ef- 
fect on the fatigue strength. Around the perimeter of 
spot welds combined stresses are high, and failure gen 
erally begins there rather than at voids at the center. 

Tests of spot welds in 0.050 in. titanium, stainless 
steel and aluminum evaluated at the Naval Air Experi 
mental Station showed low fatigue in relation to static 
strength, as summarized in Table | 

Riveted joints reduce fatigue strength to 15 to 60 per 
cent of the static strength, depending on the type of 
rivet, material in sheet and rivet, and degree of control 
of the riveting process. Punched holes tend to produce 
rough surfaces which result in lower fatigue strength. 
Drilled holes with edges bevelled and cold worked mini- 
mize loss of strength. Open holes and idle rivets reduce 
the fatigue strength of riveted joints, the effect being 
greater with the open hole. Hot driven rivets 
fatigue strength more than cold driven rivets. 

Little specific information is available concerning the 
fatigue properties of riveted joints, except for the data 
developed by the aircraft industry on aluminum joints 
Butt riveted aluminum joints and stiffened lap joints have 
higher fatigue strength than simple lap joints when riveted 
with standard button-head rivets, even though there is 
relatively little difference in static strength. With ma 
chined countersunk holes, lap and butt joints have nearly 
equal strength under static loads, but lap joints are su 
perior under fatigue loads. Flush riveted joints 
dimpled holes have greater strength than those using 
machined countersunk holes, under both static and fatigue 
loads. Fatigue strength of lap joints is higher with cold 
driven rivets than with hot driven rivets; the difference 
in strength is even greater when steel rivets are used. 


reduce 


using 


Bolted Joints 


Fatigue strength of a bolt is affected by the material, 
thread form, method of fabricating threads and forming 
of heads, surface condition and the amout of torque used 
for tightening. Fatigue failures in bolts usually occur 
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through the threaded section of the bolt at the first thread 
inside the nut, which is the weakest point since most of 
the load is carried by the first few threads. Rounding the 
root of the thread gives an appreciable improvement in 
resistance to fatigue failure. A comparison of the Whit- 
worth thread with rounded root and the US Standard 
thread is shown in Table II for two materials. 


Table Il—Notch Factor for Threads 


Ratio of fatigue strength of material before and after threading 


Thread Medium Carbon Steel SAE 2320 
Whitworth. ... 1.76 


U. S. Standard’....... 2.84 


3.32 
3.85 


Reverse tapering of screw threads may increase the 
fatigue strength by equalizing the load distribution over 
the first few threads. The runout angle of the first thread 
should not exceeed 15 deg for maximum fatigue strength. 
Increased elasticity of the bolt will increase the fatigue 
strength of the bolt, but increased elasticity of bolted 
members or anything which reduces the rigidity of the 
bolted assembly is harmful. Longer bolts thus have higher 
fatigue strength and washers and gaskets are fatigue 
hazards. 

While static and bending strengths of rolled, ground, 
ind machined threads are practically the same, the rolled 
screw thread offers the greatest fatigue strength. Rolled 
threads are up to 35 per cent stronger than cut threads; 
ground threads are usually better than cut threads. 

Fatigue resistance may be improved by rolling thread 
roots, shot peening shanks or rolling the fillets between 
heads and shanks. The rolling operation hardens the sur- 
face and induces initial compression, both of which are 
beneficial. For hardened bolts rolling must be done after 
heat treatment. 

Bolt heads should be hot or cold forged with a generous 
fillet under the head particularly under bending due to 
eccentric loading. In recent tests on 5/16 in. aluminum 
bolts at the Naval Air Experimental Station, fatigue life at 
8 million cycles was increased from 400 Ib to 950 Ib by 


machining a fillet under the head. The fillet radius should 
be not less than 0.8d for small bolts and 0.ld for 3 in. 
bolts and larger. Effect of bolt material on fatigue strength 
is shown in Table III, as determined from an investiga- 
tion at the Naval Air Experimental Station. Minimum 
thickness of the nut for good fatigue life is 0.8d, and the 
nut material should have a lower modulus of elasticity 
than the bolt material. 

Fatigue life of a bolt in a rigid assembly increases as 
the bolt is progressively tightened. Preloading reduces 
the amplitude of the stress range and thus increases fa- 
tigue life, provided that the bolted material is rigid. 


Table I1I—Fatigue Ratio for Bolts 


Ratio of fatigue strength at 8 million 
cycles to static strength for 5/16 in. bolts. 


Material Fatigue Ratio 





0.226 
0.224 
0.330 
0.254 
0.098 


Titanium Alloy... 
Steel bets : 
Steel (high strength). 
Stainless Steel. ... 
Aluminum 





Effect of Prestressing 


Considerable strengthening of steel can be produced 
by repeated understressing just below the fatigue limit 
for several million cycles, followed by additional repeated 
stressing at small increases in load. By this method of 


“coaxing,” the life of an annealed specimen at 40,000 psi 


working stress was increased from 12,500 cycles to 42 
million cycles. An improvement in some ,steel parts has 
also been found by repeated overstressing just above the 
fatigue limit for a few cycles. Continued oversteress, how- 
ever, will result in permanent damage if continued until a 
crack has formed. 

Magnesium, aluminum and clad aluminum are dam 
aged by any prestress above the damage line. Periods of 
rest between periods of loading have no effect on life; 
effects of fatigue loading are cumulative and metals do 
not recover from any damage during rest. 





BACKGROUND—Because problems of endurance life are 
so common in design, a continuing editorial program has 
sought out and published the following significant contri- 
butions in recent issues. 

“Why Parts Fail,” in August 1954 page 129, includes 
twelve typical case histories selected from a wide variety 
of problems presented to the National Bureau of Standards 
for analysis. Most of the examples are fatigue failures; a 
detailed discussion of the cause of failure is presented for 
each exampie. 

A short article “Predicting Fatigue Failures of Notched 
Specimens,” April 1955 page 177, suggests that stress rais- 
ers may be more readily understood if considered as strain 
raisers. 

Fatigue testing methods are discussed in considerable de- 
tail in a series of two articles in 1953, “Fatigue Testing— 
Its Machines and Methods,” February page 128, and March 
page 148. Practical considerations are stressed, along with 
a discussion of the types and operating principles for both 





single-purpose and universal testing machines. 

Recent issues of the Annual Handbook have also included 
reference data on endurance strength. The forthcoming 1956 
issue, has an important reference, “Fatigue Characteristics 
of Spring Materials,” starting on page F-10. See also the 
1955 issue, “Fatigue Strength of Welded Butt Joints in 
Aluminum Alloy Plates,” page B-6; and “Fatigue and 
Static Tests of Flush-Riveted Joints,” page G-2. 

Other articles appearing in earlier years can be found 
from the annual index bound in the December issue each 
year. A notable series in 1949, later included in a text book, 
remains one of the most thorough and detailed discussions 
published. This series, “Significant Strength of Steels in the 
Design of Machine Parts,” appeared in April page 142, 
May page 124, June page 179, July page 130, and August 
page 86. The textbook which incorporated this material, 
“Stress and Strength of Manufactured Parts,” by C. Lipson, 
G. C. Noll and L. S. Clock, was published by McGraw-Hill 
in 1950. 
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APPLICATION OF PROPORTIONING to design of 
open-gap forging presses. Although arrangement of 
hydraulic and mechanical moving elements differs be- 
tween 600 ton unit (left) and 300 ton unit (right), 


frames are in proportion to respective capacities. 
Hydropress, Inc 


esigning by Proportion 


Series of ratios for strength and rigidity useful as a time saving guide 


when designing larger or smaller units or assemblies based on a proven design. 


WILLIAM GOVAN, Chief Project Engineer, Hydropress, Inc. 


WHEN A NEW MACHINE OR COMPONENT is to be designed 
and data are available for similar units already in pro- 
duction, these data can be used as follows: 

1. As a guide only for general appearance and functional 
details. A!l strength and rigidity calculations are reworked 
completely for the new design. 

2. Original stress calculations applied almost exclusively 
to new design even though comparatively large discrep- 
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ancies between the calculated and actual stresses might be 
introduced. Approximate correction factors may be added 
to account for major revisions such as changes in material 
or parts that field experiences have proved to be over 
designed or marginal 

3. New design can be proportioned mathematically 
from the previous design by applying a series of ratios 
—but without completely recalculating the stresses. These 
ratios are so chosen that the stresses in the new design 
are equal to the previous values, or are modified to suit 
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Table I — GENERAL RELATIONSHIPS 


L, = 2 (not necessarily equal to ) 


bh, =n = ie (where b represents any or all linear 
cross-sectional aieosom) 
ke | Ts 


~ . =" (ratio of radiiof gyration) 
ky Ay I, 


CROSS-SECTIONAL 

As _ (be) _ bake 
A, b, bia 
Zs a Ty G we by 
Z, @ J; bh, 


py ee fos 
I, bi \ hy 


= n* 


RA =n= 


A, =n = 


n? = 


We 
~~ = 
UW, 


length) 
THREE-DIMENSIONAL (L,"= n) 


V's _ fr) _ bela 
Vv" b; = bla Ly 
Ws _ ws 

WwW, Pi Vv"; 


LOADS, STRESSES, DEFLECTIONS 
FP, ay Ps ~ (ratio of loads) 


pols (ratio of weights per unit 
1 


V's = n3 a 


W,=' = (ratio of total weights) 


8 _ _(8ure)a(N1) 
&, = — 


3 ™ “(N,) (Suit): 


.° yp)al N’;) 
™ (N’ 2) (8y 'yp)t 
y= r and a = 

T =F(e) 

M =CFL = Cwl’ (where wl = F) 

¢ KFL KFL* Kwl* 
Dae: a. 

These last two equations are the general equations 
for a beam where C and K are the coefficients of mo- 
ment and deflection respectively and take into account 
the load pattern, continuity over supports, fixity of 
supports, cantilever effects. These coefficients are as- 
sumed to be unchanged for the old and the new de- 
sign. 

The load pattern is the relative positions, directions, 
magnitudes, and linear lengths of application of a series 
of concentrated or uniformly distributed loads on a 
beam or other member. Load patterns must be the 
same for the old and the new design. 

Cross sections of the old and the new design must 
be geometrically similar in the linear ratio n. 


5*= 


the new conditions. This method is basically the same 
as the one noted under (2) but incorporates several 
short-cuts and should introduce fewer discrepancies. 

The number as well as the values of these ratios will 
be determined by the differences between the new and 
old designs. Among the many possibilities that may be 
involved are: 

Existing part of sub-assembly used on a new machine. 
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Regrouping of existing sub-assemblies. 

Minor improvements or additions to existing design. 

Change of size while maintaining the same proportions. 

Change of shape or proportion, with relatively little 
change of size. 

Change of loads, pressures or capacity. 

Change of speeds. 

Quality, life expectancy or factor of safety differ. 

Materials and working stresses are changed. 

Change of relative strengths of component parts to 
correct previous weaknesses or over-design. 


General relations usually. needed to develop ratios for 
strength and rigidity calculations are given in Table I. 
In Table II are derived the ratios for members, sections 
or assemblies that are geometrically similar, preferabl; 
in all three dimensions but at least in cross section. 

For these conditions, the load capacity is proportional 
to the square of the linear ratio of similarity. Thus, the 
ratio of load capacities F,, is 


j 
F, = n? or n= WF, 


For three-dimensional similarity, the ratio of total weight 


W,, is 
W, =n = F,n or W, = (F,)*” 
For two-dimensional similarity 
W,, = nL, or W, =F,L, 

The same approach can be applied to more complex 
formulas but, in general, this is not necessary. If new 
designs are proportioned from existing ones by basic 
equations, the use of a more complicated formula will 
make little difference to the proportions even though it 
may be more accurate for determining the magnitude of 
the stresses. 

Some parts should never be designed entirely by this 
method, unless it is impossible to calculate the loading 
so that proportioning is the only recourse. However, 
proportioning always can be used in preliminary design 
work. The degree of success that can be obtained is 
determined by several factors. For example, parts in- 
volving one of the following must be handled with 
discretion: 

1. Velocity factor. An allowance can be incorporated 
in the ratios by modifying the ratio of stresses in the 
new and the old designs to compensate for a difference 
in velocities. 

2. Standard, code, empirical or tabulated methods. 
This includes such parts as belts, chains, gears, anti-friction 
bearings, sleeve bearings (these include velocity factors), 
also springs, wire rope, pressure vessels. 

3. Parts designed entirely, or in part, on some basis 
other than strength or rigidity, such as appearance, wear, 
corrosion, electrical, magnetic or thermal properties. For 
example, an arbitrary increase, say 4 in., may be made in 
the thickness of sheet steel for outdoor use to allow 
for rust or corrosion. In designing a larger part, the total 
thickness of the original Mesign should not be used in 
proportioning. Rather the basic thickness—before the 
allowance is added—should be multiplied by the ratio 
factor and the ¢ in. added to the result. 

4. Limited number of standard or stock sizes are avail- 
able, such as bolts, and in some cases, plate thicknesses. 
If a larger size was used in the original design than 
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NOMENCLATURE 


angular deflection per unit length, or unit angular 
deflection 

area 

breadth, width or any or all linear dimensions 
distance from neutral axis to extreme fiber 
coefficient of moment in beam formula, or any 
constant 

constants 

inner or smaller dia 

outer or larger dia 

eccentricity or moment arm 

modulus of elasticity 

force, or system of forces 

modulus of elasticity in shear (torsion) 

height 

moment of inertia 

polar moment of inertia 

radius of gyration 

stress concentration factor, or coefficient of de- 
flection in beam formula, or any constant 
constants 

constant proportion of total length or span 


actually needed for strength because the next smaller stand 
ard size was considered marginal, a similar size step-up 
made when proportioning the new design may mean 
the part in the new design will be several sizes larger 
than needed. For example, mild steel bolts smaller than 
4 in. are rarely used in heavy machinery regardless of the 


load. Smaller bolts could not withstand the assembly 
techniques and handling that such equipment gets. Thus, 
a new machine with twice the load may well be able to 
use the same size bolt. 

5. Multiple loads which cause cumulative or combined 
stresses. In such instances the load pattern or relation- 
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total length or span 

moment 

ratio of new design to old design 

factor of safety based on ultimate strength 
factor of safety based on yield point 

normal load per unit area; pressure 

any number 

inner or smaller radius 

outer or larger radius; radius of curvature of a 
beam 

stress (particularly tensile stress 

thickness 

torque 

shear force on a beam 

volume 

uniformly distributed load or weight per unit 
length 

total weight 

elongation or deflection per unit length or per 
unit span; unit deflection 

section modulus 

density or weight per unit volume 

total elongation or deflection 

total angular deflection 


ship between the magnitudes of the various loads is not 
the same for the new and old designs. 

6. Cross sectional shape or relative proportions that 
must be changed for functional reasons. For example, it 
may be necessary to make a beam, such as the bed of a 
press, relatively wider in comparison to its depth and 
length than it was in the original design. 

It is often possible to derive additional ratios, not given 
in Table II, to suit particular needs. Also one can apply 
them not only to the dimensions of the parts, but also to 
the loading when this is a function of size, speed, accelera 
tion, inertia or pressure. 


EXAMPLE 1—Design of shear-pin shaft coupling 
(a) Shear of shaft (case 8) 
F, = n'* 

(b) Shear of key 

Fe 

}dbL 

For equal stresses 
F, =n’ 

(c) Shear of pins 

Fe 

RqA 


For equal ultimate stresses 
F, = 2° 


(d) Bending of pins 


Fe \ ( Cl 
: Rq } Z 
SRnZn 


‘= nln 


= sn" 





1. Direct Stress 


Since average tension and compres- 
sion stresses (s = F/A) and shear 
stresses in beams (S, = V/Awep) are in- 
dependent of length 

F, = 8,A, = s,m 

For equal stresses in new and old 

designs 
F, = n't 
or 


n= VF, 





2. Elongation or Deflection 


Unit deflection, y, can be written 
_ 0 + a a 
ve ee ee 
Therefore, 
F,, = ynAnE, 
If unit deflection and modulus of elas- 
ticity is same in new and old design 
F, = ni’ 


5. Flexure of Beams 


Moment arms assumed to be in same 
linear ratio n as the beams 
S = Mc/I = M/Z 
S, = M,/Z, 
For equal stresses 
M, = nr 
For couple 
M = Fe =C’FL where e = C’L 
For concentrated load 
M = CFL 
Thus for spans in same linear ratio n, 
S = CFL/Z 
and 
F, = S.Z,/L,n = S,n?* 
For equal stresses 
F, = nr’ 
For uniformly distributed load 
F = pbl = wl = C"wL 


= F,/b,1, = n*/ n*= unity 


= F/lL=n 
Thus for condition F, = n* loads per 
unit area are same in new and old design 
and loads per unit length are in ratio n. 


8. Shafts—ASME Code 


16 
rD 
M=CFL and T = F’e = C’FL 
where e is assu.ned to be a constant 
proportion of L and forces F and F’ 
are in constant ratio 


[((K,T)* 4. (K,,M)*}!2 


& _. [(K'FL)* + (K”FL)?}'? 
rD 


S, = KFL/D 
F, = (S.)n in? / Ln os (S.)ar? 
For equal stresses and lengths in con- 
stant ratio n 
F, = ni’ 











3. Torsion 


Moment arms are assumed to be in 
same linear ratio mn as other dimensions 
Since T = Fe 
F, = T,/e, = T,/n 
Also 
S, = Tc/J = T/Z, (round section) 
Tr = (Si)n(Zp)n = (S.)nr® 
For equal stresses 
F, = nt = V(T,)? 








4, Cylinders 


Thin wall 
S = pD/2t 
P. = Sita/D, = S. 
Thick wall 
D+ dad 
Ppa 
Pn = Sa 
External pressure 


S = 


2D 
“P Pa 
Ps = S, 
For equal pressures 
F, = par’ = n’ 


Ss 


6. Radius of Curvature 


(Corresponding to case 5) 
R = EI/M 


E, I, i n‘ 
R, 


For equal moduli of elasticity and 
radii of curvature in same linear ratio n 
M, n 


= at = 2 
F, L. ~ n 


9. Combined Shear and Torsion 
(S.)max = $S;+[(S,)?+4(S,)*]" 


2 2“yi/2 
- ie*[ (it) +) ] 
2A 2A 2A 
F Se 
az O+ V4K?+1) 
F, = S,A = S,n' 
For equal stresses 
F, = né 
Thus if forces in new and old design 
are in constant proportion, relationship 
for simple stress (Case 1) also applies to 
combined stress. 











7. Linear Deflection 
(Corresponding to case 5) 


r-z-(4) (27) 


1 K'ML* 
f L EI 
M, = rent 7 
For equal unit deflections, equal moduli 
of elasticity, and spans in same linear 
ration 


F, = M,/n = n’ 


10. Combined Axial Load and 
Moment 


F F'e Z + KAe 
wie Vee - F( et) 
S = Fb’K’'/b® 
where F’ = KF (Case 8) and e is a 
constant proportion of linear cross sec- 

tion dimension b. 

F, = S,r’ 
For equal stresses 

F,, = n* 








11. Euler Column 


Limiting axial load is 
F= Cr*EAk*® 
Le 

F,, = An(kn)*/(Ln)* 
For equal moduli of elasticity, similar 
end conditions, and lengths in same 
linear ratio n 

F, = nr’ 
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12. Torsional Deflection 


7 Fe 
F, T,./e, T,/n 
a 6/L TL/LGJ 
Therefore 
TT. = anGnJa 
For equa! unit deflections and equal 
shear moduli 
y 
Also 
F. = a,G,J,/e, 
For equal unit deflections and equal 
shear moduli 
y= 
Note: This is the only case where 
F,, - 
tion. 


n’ for strength but not for deflec- 


14. Beam Deflection 
(Corresponding to Case 13 
e  KFL’ 

L (ULE 
F,L,)* 
yrE, 

For deflections, 
loads and equal moduli of elasticity 
I, = (L,)? 


(L.)? or n 


y 


Wr 


equal unit equal 


VL, 


16. 


Flexure on beams of different spans, 
carfrying uniformly distributed loads of 
equal magnitude per unit length. Load 
patterns must be the same, and beams 
geometrically similar cross sections in 
linear ratio n. 


Flexure of Beams—IlIl 


Cwl 
Z 








13. Flexure of Beams—I 


(For beams with geometrically simi 


(For beams with geometrically simi- 


15. Flexure of Beams 


lar cross sections in linear ratio n, with 
different spans and carrying different 


IV 

For beams of different spans carrying 
their own dead weight, or carrying uni 
formly distributed loads per unit length 
such that ratio of unit loads equals ratio 
of beam cross sectional areas (w, = m*). 


Flexure of Beams 


Load patterns must be same and cross 
sections in linear ratio n. 
Z, = w,(L,)*/S,, 
must be the same). ré = n*(L,)*/S, 
For equal stresses 
n (L,)* 
w, = L.A, = 
IfL,=n 
S,=n, and F = n' 
Note: Beam webs in Table II must 
be checked for shear by method of 
Table II—Case 1. 


lar cross sections in ratio n but in total loads. Load patterns—relative 


different spans, carrying equal loads. 
S = CFL/Z 
Z, = F,L,/S, 


positions and relative magnitudes of a 
series of loads 
From Case 13, 
unity ri F..L,/ Ss, 
S, = L,/n' For equal stresses 
For equal stresses n F.L, 
r= L, = L,/L F,L,/F\L, 
w, = L.A, n L.A, = n‘/F, 


Since F,, 
(L..)* 


; 
Von nr’ = Vn‘ = 

















For equal stresses Table I11—Calculations for Shear Pin Coupling 





F, = 7? 
(e) Weber shear (at junction with hub) _ 


Original New 


Fe ae 


500 ,000 
4Dx Dt 


~ 


25 
05 
06* 
19 
06 
06 
06 
06 
06 
06 
.00 
06 


625,000 
1.05 Xs 


Torque, in.-Ib 
Stresses, general 
Linear ratio 
Weight, Ib 
Width of key, in 
Depth of key, in 
Dia of shaft, in. 
Dia of hub, in. 
Length of hub, in. 
Thickness of web, in 
Number of pins 
OD of pins, in. 
Length of bushings 
pins, in... 
OD of flange, in.... 
Dia of pitch circle of | 
pins, in... | 20 1 
Force at pitch circle | 50,000 1 
Breaking stress S, 0 
Linear ratio for root dia) 
of pin...... | 
Root dia of pin, in... 


S,)alnDee 
P. = _ 
t 


=1,550 
12 
46 
15 
83 
60 
65 


(S,) 2? 
n 


For equal stresses 


_— 
NNN CO 4 OK te 


F, = 73 





ee eee 


Thus, the relationship F, = n* can be applied to com 
plete assemblies as well as individual components if 
geometric similarity is maintained, even though inde- 
terminate loads, stress concentrations and unequal sharing 
of loads is involved. Also, the equations for torque instead 
of force can be used. For instance, Table III summarizes 
the calculations for an assembly similar to this example, 
but using torque instead of force. Stresses in most ele- 
ments of the new design were increased by 5 per cent 
to reduce weight. However, since the shear pins often ——— 
failed at stresses less than the rated values, the shear 1.06 = ( a) 
stresses on the reduced cross section of the new pins was , 1.05 
decreased by 3 per cent. *** 1102 = Vv 1178/0.97 


12 


_ 


06 
.06 


.18 
95 


— 


.06 20 
178** 


97 


PF tae 


125 | 1.102 














** 1.178 = 1.25/1.06 
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I-XAMPLE 2—Open gap press frame (Table II—Case 10) 

I'hese frames are illustrated below. Note that the height 
of the opening L has no effect on the stresses and need 
not be in proportion in most instances. However, it has 
an effect on the deflection, and should be in proportion 
if this is critical. 

Geometrically similar sections can be distorted within 
certain limits, as shown at (B), without reducing their 


















































ability to resist direct stress or bending in one plane. 
Thus alternative 2 shows that the webs may be relocated 
anywhere between the flanges with limits determined by 
flange buckling. Alternative 3 shows that the flanges may 
be altered as long as the net flange area is kept constant, 
that is (b, — 2t,) t,, there will be little change in section 
modulus. Hence, the technique of design by proportion 
can be used for a preliminary solution, and modified for 
the final design. 

Data for this design are listed in Table IV. The first 
column gives the basic figures for the original 600 ton 
The second column lists the data for a geometrically 
similar 150 ton press. The third column is the 
press, but with the flanges widened and thinned as an 
alternative 3. In the fourth column, a 125 ton press with 
relatively greater eccentricity is tabulated. The section 

2, direct stress is slightly lower, 


press. 
Same 


is the same as in column 2, 
bending moment slightly higher, combined stress almost 
the same. Obviously, the greater eccentricity has com- 
plicated the problem. Proportional design can be used in 
the first steps of the solution, but if accuracy is critical, 
in the final stages. 


a more involved analysis is necessary 
i 


Table IV—Press Calculations 





Press Tonnage, ae 600 150 150 
Throat, in... . ; 38 19 19 
Eccentricity, e, in 63.7 31.8 31.7 
Moment, in-tons. . 38 , 200 4,770 4,770 
60 30 30 
Width Tension Flange, 
by:, in. » 23! 2 
Thickness, t,;, in... . 2% 
Width oe Flange, 
ie Mibia.« ns : 
Thickness, t,., in 
Web, ty, in. 
Ratio, n... 
w. 
n*. 
Net Flange Area Tension 
in.” 
Net Flange Area Com- 
pression, in.’. ee 
Webs Area Gross.. ‘ 


Total Area 

Cr, in.. 

Co, im... 

Section Modulus for Ten- 
sion. . 

Direct Stress, psi. 

Flexural Tension, psi. eo 


Combined Tension, psi.. . 

















EDITOR’S NOTE—In addition to the applications cited in the 
article, the technique of designing by proportion is useful when 
loads or shape make a rigorous stress analysis impossible. Often 
both the analyst, with methods theoretically 100 per cent accur- 
ate, and the rule-of-thumb designer, whose formula may be only 
75 per cent accurate, must make the same basic assumption— 
which may double the stresses whether calculated by theoretical 
or empirical methods. 

Also, there are other size effects that must be considered. 
This was pointed out in “Effects of Size on Gear Design Calcu- 
lations,” by Paul M. Dean, Jr., April 1954, page 129. In his 
article Mr. Dean discussed influence on center distance, accur- 
acy of angular transmission, contact ratio and how tolerances 
contribute to the scale-effect. 


Product Engineering — October, 1955 





Mercury 


et 


witch 


Motor-driven jet samples 120 circuits 
in fixed sequence at a commutating 
rate of 7200 items per sec. Both sam- 
pling rate and number of circuits com- 
mutated can be varied. Switch is free 
from contact bounce and has a contact 
resistance of only 1.4 ohms, thousands 


of hours operation without servicing. 


WILLIAM R. DAVIS 


Research Division, Detroit Controls Corp. 


COMMUTATING SELECTOR SWITCHES have been standard 
system components since the early development of what is 
now termed telemetering. As systems have progressed, re- 
quirements have demanded that larger numbers of circuits 
be monitored at progressively smaller time intervals. This 
has resulted in commutators sampling 60 to 100 circuits 
and rotating up to 2000 rpm. Higher sampling speeds 
using standard mechanical commutators have met with 
limited success because of short contact life and contact 
bounce inherent in spring-loaded rubbing contacts. 

One method which has successfully overcome these diff- 
culties utilizes a jet stream of corducting liquid, such as 
mercury, as the pole-to-contact connection in a rotary 
switch. This type switch is not new and was mentioned 
in a patent as early as 1899. (See references at end of 
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Fig. 1—In the mercury jet switch, an electrical circuit is 
completed when a stream of mercury impinges stainless steel 
contact pins. Rotation of stream past 


circle of pins, using mercury as pole-to-contact connection 


nozzle sweeps the 


article.) Functionally, the rotary jet switch is a single-pole 
multiple-contact selector switch which differs from me 
chanical commutators in that it must be rotating in order 
to provide transmission. The switch described here can 
be driven at least to 10,000 rpm. 

Basically, the switch consists of a centrifugal pump 
primed by a screw-type scoop shown in Fig. 1. This lifts 
mercury from a sump into an annular rotating pool from 
which it is ejected by centrifugal force in a stream through 
a small nozzle. The jet of mercury impinges upon a series 
of stainless-steel contact pins located outside the periphery 
of the rotor, and then returns to the sump by gravity, com 
pleting the mercury cycle. 

During the time the jet stream is in contact with one 
of the steel pins, a low-resistance electrical contact exists 
through the mercury between the pin and the sump into 
which a pole contact is inserted. Mercury in the jet stream 
is ejected at a speed of approximately 63 fps, under a pres 
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Fig. 2—As rotor spins, mercury jet stream curves under 
the combined effect of tangential and radial velocities. 
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Fig. 5—Oscillograph record of several changing volt- 
ages being monitored simultaneously on five pins. 


sure drop across the nozzle of about 300 psi. The direction 
of the velocity of the mercury is a little more than 45 deg 
from radial, having a radial component that is only slightly 
less than the tangential component. The latter is equal to 
the peripheral velocity of the rotor at the instant the mer- 
cury leaves the nozzle. The mercury path is curved in 
nature and trails the nozzle as shown in Fig. 2. 

The jet switches are composed of three basic compo- 
nents—a case, a rotor, and a lid containing the contact 
pins. Best results have been obtained with a case and rotor 
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Fig. 3—Contact-make rise time. Transient variation of 
voltage as contact makes is due to inductance of switch 
leads. Intial contact was made in 0.05 microsec and 
voltage settled to final value at 0.8 microsec. Sweep 
speed in this record was 0.2 microsec per division. 
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Fig. 4—Complete make-dwell break cycles for four 


successive contacts. Make time is so rapid that initial 
trace is not apparent. Break time is longer than make; 
variation in time at which break occurs is indicated by 
random shifts to right of central reference axis. This 
jitter presents no switching problem. Sweep speed in 
this record is 10 microsec per division. 


of metal, as shown in Fig. 1. The lid contains 240 stain 
less steel pins equally spaced on a 3-in. diameter pin circle 
and cast into an epoxy resin. This arrangement results in 
pin spacing of 0.039 in. center-to-center. The pins are 
0.014 in. in diameter, leaving a gap of 0.025 in. between. 


Switching Characteristics 
Characteristics important in any commutator for tele- 


metering operations are: (1) switching transients and noise 
level, (2) dwell time of the pole on each contact, (3) 


~- 
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contact resistance, (4) current-carrying capacity and limit- 
ing voltage levels, and (5) switching speeds. 

Electrical noise observed in jet switches constructed to 
date is of two kinds. The first is due to a variation in 
contact-break time and is described in the next paragraph. 
The second is due to the discharge of static electricity 
generated during operation of the switch. The exact nature 
of this discharge depends upon the electrical characteris- 
tics of the load between the main pole and the numerous 
pins. If the pole is terminated with a 10,000-ohm resistor, 
the switch with metal rotor and case produces about one 
discharge per minute with a duration of about one micro- 
second and at a negligible potential of approximately 0.5 
volts. 

Dwell time is that period during which the mercury jet 
maintains contact between the main pole and one of the 
pins. The voltage change as the jet stream comes in con- 
tact with a pin having a d-c potential of 6 volts is shown 
by the oscilloscope trace in Fig. 3. The voltage rises in 
0.05 microsec to the final value, “rings” for a few cycles 
at about a 7 megacycle rate, and settles down after about 
0.8 microsec. This “ringing” is due to inductance of the 
connecting wires and is not inherent in initiating the con- 
tact. 

A complete period of dwell time is shown in Fig. 4. The 
sweep speed used to obtain this pattern (10 microsec per 
cm) was considerably slower than the previous one. The 
“make” occurs at the far left and the speed of contact 
is too fast to produce a plainly visible trace. The “break” 
at the end of dwell time is several times longer than the 
“make”, and the vertical “break” trace is visible in the 
center of the illustration. Although each of the four traces 
rises at the left at exactly the same place the duration of 
each pulse is slightly different due to variation in the 


Fig. 6—Basic synchronizing system for two mercury jet switches used in monitoring more 
than a hundred circuits over a single pair of wires. Shield of cable is one conductor. on 
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Table I 





Dwell 
Time 
(per cent) 


Time Off 
(micro- 
seconds) 


Time On 
(micro- 
seconds) 


Orifice 
Diameter 
(inch) 


0.003 40 100 28.5 
0.004 60 80 42 
0.005 7 70 50 
0.006 75 65 $3.3 
0.007 80 60 57. 














“break” time. This uncertainty in “break” time is possibly 
due to a slight vibration of the pin caused by the impinging 
mercury stream. The deviation is sufficiently small to pre 
sent no particular problem in any mode of operation 
attempted so far. 

Length of the dwell period is an important considera 
tion. Duration of the actual dwell time can be varied by 
merely changing the speed at which the switch is driven 
Control of percentage of dwell time can be conveniently 
and effectively obtained by varying the diameter of the jet 
stream. Table I shows the effect of orifice sizes on dwell 
time. 

This test set-up used a lid containing 120 pins, a 
which were connected. When the nozzk 
creased to 0.008 in. bridging or “make-before-break”’ opera 
tion occurred between adjacent pins. This apparent dis 
continuity (a jump from 57 per cent to 100 per cent dwell 
was due to the fact that some of the mercury in the jet, 
on hitting a given pin, was redirected toward the next pin 
in the circle, momentarily bridging the gap before the 
main jet arrived. This problem was overcome by using 
240 pins but connecting only alternate ones With 120 
“floating” pins in the lid, an orifice of 0.0105 in. did not 


1] f 


orifice was 


cause bridging of adjacent cit 
cuits, and resulted in a contact 
having 120 microsec on and 20 
off for an 86 pet 
This technique is expected to 
ibout 


v1 
cent dwel 


produce dwell times of 
100 per cent 

With the switch driven by a 
synchronous motor at 60 rps 
and a switch lid containing 240 
pins with alternate pins “live” 
120 circuits can be monitored 
With | this 
the met- 
cury jet requires 140 microse: 


per revolution 
switch arrangement 
to travel between correspond 
ing portions of adjacent pins or 
circuits. Fig. 5 shows a series 
of d< voltages being monitored 
on successive circuits 1 through 
ibout 74 
tim 


h 
a dwell 


5. The on time was 
microsec and the off 
about 66 mx 
of about 55 per cent 

Contact resistance of the 
is of the order of 1.4 


rosec OT 


switch 
ohms. 
Current 

the 


capacity 
combination 


depends 
of volt 
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age and current, and pin spacing. With all pins “live”, 
arcing occurred when attempting to switch 125 volts at 
62.5 ma into a 2000-ohm load; to prevent arcing, alternate 
pins had to be removed. With all pins in place no arcing 
occurred when higher currents were interrupted at lower 
voltage levels, and higher voltages were monitored at lower 
current levels. For example a current of 150 ma was inter- 
rupted at 1.5 volts applied to 10 ohms. Similarly, 15 ma 
flowing in a 20,000-ohm load caused no arcing when 
interrupting 300 volts. Thus, by varying pin spacing and 
choosing the proper circuit load, a considerable range of 
currents or voltages can be interrupted. 

Rotational speeds for most of the tests were 3600 
rpm but the per cent dwell remained unchanged at speeds 
from 1800 to 10,000 rpm (fastest drive available). By 
suitable design of the scoop mechanism that primes the 
centrifugal pump, or by delivering the mercury to the pool 
in the rotor by some other method, a much greater speed 
range can apparently be achieved. 


Synchronizing System for Telemetering 


A primary application of the mercury jet switch is re- 
laying information from about 100 circuits at a primary 
test site to a remote monitoring station, using but one pair 
of wires. Two identical switches are used, one at each loca- 
tion as shown in the block diagram of Fig. 6. The switch 
rotors are turned at 3600 rpm by hyteresis synchronous 
motors supplied from the same 115-volt, 60-cycle source. 
To keep both rotors exactly in step a synchronizing (sync) 
voltage is applied to pin 5 of switch A which is chosen as 


the reference. This sync voltage from switch A at the 
primary test site is compared with another voltage from 
pin 5 on switch B, located at the monitoring station. If 
these voltages do not coincide, a corrective signal is devel- 
oped which changes the phase of the voltage applied to 
motor B until it locks in synchronism with motor A. 
Developmental work on this switch was sponsored by the 
University of California Radiation Laboratory. The author 
wishes to express his appreciation to Mr. H. R. Hulett 
and Dr. E. J. Wilson, Jr. for many helpful contributions. 
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High-Density Tape for Digital Computers 


AN ASSET TO ELECTRONIC COMPUTER OPERATION is a new 
method for closely packing digital pulses on magnetic tape. 
Developed by the data processing laboratory of the National 
Bureau of Standards, this high<density storage can ma- 
terially reduce problem solution time by providing more 
rapid access to information recorded on external magnetic 
tape units. In a series of experiments, both continuous- 
current and pulse techniques were investigated to achieve 
densities in the range of 500 to 700 pulses per inch. 
Recording and reading circuitry was also developed to 
give large amplitude playback signals with error-free dif- 
ferentiation between binary “ones” and “zeroes”. 

In solving many types of mathematical problems, rela- 
tively little actual computation is done, but a great deal 
of data must be handled and assimilated by the computer. 
Ideally, the magnetic tape system would supply or receive 
data fast enough so that the computer could proceed with 
the problem solution at a normal rate. Actually, the maxi- 
mum rate at which such information can be handled by 
the tape unit is very slow compared to the speed of the 
machine due to tape speed limitations and low density 
at which information is commonly stored on the tape. 
As a result, most of the problem solution time is spent 
not in computation, but in the performance of input- 
output, or tape storage operations. 

In testing one variation of the non-return-to-zero system 
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of tape recording, NBS used a digital pulse technique 
instead of the continuous current method to get tape 
magnetization. To record a binary “one” with the pulse 
technique, a pulse of opposite polarity to the previous 
pulse is recorded. To record a binary “zero”, a pulse 
of the same polarity as the previous one is recorded. So, 
on playback, there is a single voltage swing for each recorded 
“one”, and no voltage for a “zero”. 

To find the maximum usable pulse density, a number 
of recordings were made. For each recording the tape 
speed was held constant, the pulse duration was two 
microseconds, and the pulse current 60 ma. The only 
parameter that was changed was the pulse repetition rate, 
which was increased on successive recordings, crowding 
the pulses closer together. When the recordings were 
read back, it was found that the playback voltage increased 
with pulse density until a maximum of 440 pulses per in. 
was reached. The voltage then began to decrease for greater 
densities, but so slowly that even at 730 pulses per in., 
the output signal amplitude was still usable. 

The new storage system has been given extensive 
trials to determine reliability of reading and recording 
circuitry at different recording densities. Without taking 
precautions to prevent errors from tape flaws, runs of one 
to three million digits were recorded and read at densities 
of 500 to 600 digits per in. without apparent errors. 
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How to Set Up a Material 
Specification System 


Basic content of a company specification. 
Use of National standards and recommended practices. 


Suggestions for a numbering system and index, format and distribution. 
A check list and method of periodic review. 


PLANNING A SPECIFICATION 


In preparing specifications, planning is a necessity. Details 
not handled properly ultimately become major problems. Here 
is the order in which such details should be considered: 

. Numbering system. 

. Specification format and method of duplication. 
. Index and method of preparation. 

. Method for distribution of information. 

. Check sheet. 

. Adequate record file. 

. Trade name file. 

. System of periodic review. 





JOSEPH GURSKI 


Manufacturing Research Department, Ford Motor Company 


THE CONTENT OF A SPECIFICATION is the most important 
single thing about any system of company specifications. 
Other factors are of importance in that they influence 
the physical work of a specification activity, and minimize 
much confusion. However, the requirements of the speci- 
fication itself are vital, since they determine the cost of 
the material being purchased, its suitability for processing, 
and finally its serviceability. 

The basic thinking in the choice of materials for a 
product should be to select the least expensive material 
that will do the intended job. Anything else is economi 
cally wasteful of both money and material. Obviously, 
the inclusion in a specification of requirements which 
serve no useful purpose should be discouraged. Similarly, 
to restrict the range of requirements is also wasteful. For 
one thing it will increase the cost of acceptance inspection. 
More important, it may restrict the number of suppliers, 
thereby lessening competition and certainly adding to the 
cost of the material, because the supplier must exercise 
greater care or be subject to rejections. 

In setting up a system, the following five main headings 
may be used: 1. Scope; 2. Application; 3. Requirements; 
4. Approval of Suppliers; 5. General Information. 
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rhe “Scope” contains a complete, but preferably, non 
technical description of the desired material. 

The “Application” describes where the material is 
generally used, or under what conditions it is to be used 
This is not a basic requirement of a specification, but is a 
concession to expediency. This section may not stay cor 
rect as new uses may be found; however it does give an 
indication of application. 

The “Requirements” list the mandatory attributes 
needed to control the quality of the material. They 
contain realistic limits consistent with typical manufactur 
ing tolerances. 

“Approval” describes the conditions under which new 
suppliers receive certification. This paragraph indicates 
whether a simple laboratory test is adequate, or whether 
shop trials are needed. 

“General Information” headings are used to list such 
things as typical analyses, annealing procedures, or method 
of specifying on part prints. 

Fig. 1 shows a typical specification with the above 
headings mentioned 


NATIONAL STANDARDS 


The use of national standards is always desirable. Speci 
fying bodies such as the Society of Automotive Engineers, 
American Society for Testing Materials, American Stand 
ards Association and others develop specifications which 
are recognized throughout industry, and through wide 
usage make the purchasing of materials relatively easy 

At the author's company such specifications are used 
when possible—particularly SAE specifications, because 
some of the company personnel were on the committees 
which developed them. 

In some cases specifications other 
specifying bodies do not adequately describe the materials 
that a company will use. In such cases it is possible for a 
company to supplement the information issued by these 
national bodies, and build its specifications with their 


as developed by 
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MATERIAL SPECIFICATION 
FORD MOTOR COMPANY 


NITRATE HEAT TREAT SALT 





2. 





operations. 


3. REQUIREMENTS: 





3.1 Composition: 
Potassium Nitrate (KNO3) 
Sodium Nitrate (NaNO3) 





50-60% 
40-50% 


. Melting Point: 





3.3 Operating Range: 





3.4 Color: Salts shall be tinted red ina 
manner which will not harm the perform- 
ance of the material. 


3.5 Packaging: Material must be pack- 
aged in weather resistant and moisture 
proof containers. 





3.6 Supplier's Responsibility: All ma- 
terial supplied to this specification must 
be equivalent inall characteristics to the 
material upon which approval was orig- 








Te 





1. SCOPE: The material desired under 
this specification is a heat treat salt con- 
sisting of a mixture of potassium nitrate 
(KNO3) and sodium nitrate (NaNO3) salts. 


APPLICATION: The material shall 
be suitable for use for low temperature 


heat treating baths generally used in mar - 
tempering, tempering, or austempering 


450 F maximum 


500 - 1000 F 


inally granted and shall be suitable for 
the intended application. 


4. APPROVAL OF NEW SUPPLIERS: All 
new suppliers to this specification must 
be laboratory approved by the Divisional 
Quality Control Laboratory or Chemical 
Engineering Department for Divisional 
application or by the Quality Laboratory, 
Manufacturing Staff, for Company wide 
application. Recommendations for addi- 
tion of suppliers to the approved list must 
be made in writing to the Manufacturing 
Research Department. Test data upon 
which the recommendations are based 
must be attached. This material must be 
given a Divisional shop trial. The shop 
trial and laboratory report must be ap- 
proved by Manufacturing Research De- 
partment. 





5. GENERAL INFORMATION: 





5.1 Safety: Safety precautions must be 
followed as outlined in Process Specifi- 
cation MS 8-1. 

5.1.1 Under nocircumstancesare CY- 
ANIDES tobe allowed to come in contact 
with these highly oxidizing low tempera- 
ture baths either as carry over from other 
heat treating operations or by direct ad- 
dition. 











a 


Fig. 1—A Specification Sheet used at the author's company, listing the five 
main headings that are employed to completely define the part or material. 


information as a nucleus. In addition, there are many 
materials for which specifications are not written, and 
probably never will be written by national bodies. In 
such cases, a company can develop its own information. 


RECOMMENDED PRACTICES 


While Recommended Practices do not strictly qualify 
as company specifications, nevertheless they have extremely 
important functions. Through the medium of recom- 
mended practices one can achieve standardization and 
simplification of materials. The SAE defines Recom- 
mended Practices as, “Recommendations based on sound 
engineering principles intended as guides for standard 
engineering practices.” These recommended practices take 
a variety of shapes. However, they have one thing in 
common in that they establish some requirements of ma- 
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terials as a basis for their selection for various applications. 
These requirements may be dimensional, chemical, metal- 
lurgical, or any other which affect their suitability. 
Recommended practices highlight the pertinent factors 
that should be considered in the selection of materials, 
and point out the need for an evaluation of new materials. 
These practices are difficult to develop in that it is desir- 
able to develop simple Recommended Practices which can 
be understood by everyone. Fig. 2 shows a Recommended 
Practice developed for the Selection of Cutting Fluids. 


NUMBERING SYSTEM AND INDEX 


Numbering systems specifications can be compared with 
filing systems. If it is anticipated that a file will not grow 
beyond the stage of one cabinet, then no particular system 
is necessary. One could look at every piece of paper in 
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Fig. 2—Recommended practices do not exactly come under the 


they do serve as a guide to unify thinking on a particular subject and promote the use of 


order to find a particular item. When a file grows too large, 
this hit and miss method is no longer applicable, and 
some sort of system must be developed. So it is with a 
numbering system for specifications. As long as there is 
only a handful of specifications, any system such as 1, 2, 
3, 4, etc., will do. When one can in time visualize hun- 
dreds or thousands of numbers, then some sort of system 
must be developed. 

It is necessary to have some idea of the volume of speci 
fications that will be involved before grouping related ma- 
terials into some system. Obviously, groups with only a 
few specifications are no more desirable than file folders 
with only several sheets of paper. A system which carries 
a breakdown too far is almost as bad as no system at all. 

An example of a coding system is shown in Fig. 3. 

In the author’s company the prefix letter “M” has had 
a long history as identification for a Material Specification. 
October, 
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heading of company specifications; however, 
standards 


In order to continue with the prefix letter “M” and still 
use another letter to identify groups, numbers such as 
M-5Bl1 are used. In all cases “M” establishes the fact 
that a Material Specification is being discussed; the second 
letter, “B’’, denotes that the material is a chemical; the 
first digit, “5”, denotes that the chemical is a washer 
and cleaner compound; and the second digit, “1”, indicates 
the first of a series. 

The use of a system such as illustrated in Fig. 3 does 
have a number of advantages. It tells anyone familiar 
with the system: the type of material involved; minimizes 
the chance of issuing numbers for very similar materials; 
groups like materials and aids in selection; and provides 
identification for an infinite number of specifications within 
the initially selected groups. Incidentally, once a specifi 
cation has been obsoleted for some reason, the number 
should not be re-used even at some later date. References 
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INDEX TO MATERIAL SPECIFICATIONS 


CODING SYSTEM 





MA—METALS 
. Ferrous, Misc. 
. Non-Ferrous, Misc. 


. Tool, Die & Equipment 
. Welding & Brazing Filler 


. 5 ving Steel Wire 

‘ al (Contact Points, 
er mer Bi Mewls) 

Anodes 


. Bearing Metals 
. Shot-Grit 
10. Powder 


MB—CHEMICALS 
1. Soaps 


. Plating Compounds 
. Conversion Coating Com- 


pounds 
. Heat Treating Compounds 
——— & Cleaner Com- 


poun - 
. Alcohol & Antifreeze 
10. Metal Polishing Compounds 
11. Organic Fini Polishing 
Com 
12. Soli 
13. Flux 
14. Draw Compounds & Hot Die 
Lubricants 
16. Acids 
17. Gases 
97. Organic, Other 
98. Inorganic, Other 
99. Miscellaneous 


MC—PETROLEUM PROL/UCTS 


Fuels 


7. Rust Preventives 
8. Multiple Purpose Oils 
99. Misce 


MD—RUBBER & PLASTICS 
1. Friction Materials 
2. Rubber 
3. Thermo-Setting Plastics 
4, Thermo-Plastic Plastics 
97. Rubber Mfg. Materials 
98. Plastics Mfg. Materials 
99. Ru bber & Plastics, Misc. 
(Excluding Gaskets) 


ME—PAPER 
1. Paper 
2. Paper Boards 
5. a or Vinyl Coated 
Bo 


98. Paper Mfg. Materials 


MF—LEATHER 


1. Genuine Leather 
2. Artificial Leather 
3. Quilted Artificial Leather 
98. — Leather Mfg. Mate- 
ria. 


MG—NON-METALLICS (Not 
Otherwise Listed) 
. Trim Bindings 
. Adhesives 
. Tapes, Adhesive 
. Sealers, Fillers 
. Mastic Sound Deadeners 
. Anti-Squeak 
. Refractories 


MH—TEXTILES 


. Body 
. Sidewall Cloth 
. Carpet 
. Curtain & Top Cloth 
. Headlining 

Seat Cover Material 
. Webbing 
. Threads 
. Felts 
. Padding 


MJ—PAINTS 
1. 
2. 
25. 
3. Polishing Enamel 
31. Satin Polishing Enamel 
4. Lacquer 
41. Satin Polishing Lacquer 
5. Maintenance Paint 
6. Primers 
7. Shellac, Varnish, Stains 
10. Pigments 
11. Resins 
12. Enamel Mill Bases 
13. Lacquer Mill Bases 
14. Solvents and Thinners 
98. Paint Mfg. Materials 


ML—ELECTRICAL 


1. Multiple Wire Assemblies 
2. Single Wire 
3. Insulating Material 


MR—CASTING & STEEL MANU- 
FACTURE PROCESSING MA- 


1. Lubricating Grease . Gaskets 
2. Lubricating Oil 9. Waxes 
3. Machining Coolants 
4. Liquid Fuels 


6. Hydraulic Oils and Fluids . Glass 


. Asphalt, Tar, Pitch 
Wood 


TERIALS (Other than fuels) 
1. Ferrous Melting Metals 

2. Non-Ferrous Melting Metals 
3. Fluxes 

4, Core & Mold Materials 





Fig. 3—In an index such as this, the 
method by which it is made up is im- 
portant, since frequent revisions will be ie "Sh 2015 


MATERIAL 


SPECIFICATION 


FORD MOTOR COMPANY 





necessary. Any method which requires O 
only the retyping of those lines that 


> 





need changing is desirable. 


Fig. 4—Format of a specification shows 
company’s name, and in this case that a O 
material specification is contained. At 
bottom is the issuing department, and a 
space for approval. The ideal format wove 





uses a minimum of space, and leaves ey 
most of the room for information. 





pRerareo bY 
MANUFACTURING RESEARCH DEPARTMENT 
MANUFACTURING ENGINEERING OFFICE 








, to specifications persist for remarkably long periods of 
time, particularly on product drawings. The use of a num- 
ber of an obsoleted material as a designation for an entirely 
different material could result in complications. Also, 
care should be exercised in the initial selection of a num- 
bering system, because changing a system once established 
could be very confusing, and result in costly engineering 
errors. The best indexing method, of course, is that which 
requires only the retyping of those lines that need changing. 
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FORMAT OF A SPECIFICATION 


A format should be developed which will suit the pur- 
pose for which the specifications will be used. Fig. 4 
shows an example of a format that has been found to be 
satisfactory. 

The format clearly indicates the company’s name, and 
that a Material Specification is the content. It has a promi- 
nent place for the title and identifying number. The 
bottom indicates the issuing department, and provides 
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space for specific approval. The space for issue and revi- 
sions is important, since dates are a prerequisite of any 
discussion to insure latest available information. 

There are many things about the actual specification 
sheet that should be considered. Final decisions can 
be made only after all factors are weighed. Generally 
speaking, the least expensive method of accurate prepara 
tion and reproduction, consistent with desired speed and 
available manpower, is what all companies strive for. The 
appearance of the finished specification and the number of 
copies required influence the selector of typewriter and 
reproducing method. One thing that is not generally 
considered is the time consumed in retyping a specifica- 
tion to make a slight revision in one or two paragraphs. 
A photographic method of reproduction, changing only 
the affected paragraphs should be considered to reduce 
the work and produce a more accurate copy. 

A format should be designed which uses a minimum of 
space and leaves most of the room for information. Print 
ing should be done on both sides of the sheet to mini 
mize the number of sheets to reduce collating costs. 


SPECIFICATION CHECK SHEET 


No.: 


DISTRIBUTION OF SPECIFICATION 
INFORMATION AND SPECIFICATIONS 


l'o acquaint various departments in the company with 
the latest information on specifications, an Information 
Letter is usually circulated. This letter is sent out at 
approximately monthly intervals and lists the numbers 
assigned to new materials, indicates that certain specifica 
tions have been written or revised, and states that other 
specifications have been obsoleted. Such a Letter in effect, 
becomes a supplement to an Index. 

New or revised specifications are not sent out with an 
Information Letter, because all areas of the company are 
not interested in every specification that is written. W hile 
this procedure results in some delay in getting information, 
it also eliminates the necessity of numerous receiving lo 
cations handling a tremendous volume of paper for which 
they have no use. Specifications are sent out immediately 
on request to speed up service as much as possible 

The Engineering Department’s Materials Engineer must 
have available information on specifications in order to 

have an adequate selection of 
materials for particular appli 
The Manufacturing 
Engineer and Chemical Engi 


cations. 


neer are interested in materials 


used for “non-production” ap 





Date 


plications, and must know 


what materials are availabk 





Specified For: 








6 
"M" No Ass A 
"M" No 
"M" No. 
New 


Revised ification 


Requested By: Dept. 





Request Filed With: Flash Point: 





Written By 


Date Typed: 


Engg Request No 


must have 


specifications available to them 


Purchasing agents 


in order to buy materials prop 
: erly. Also, they 
B supply of on 
hand for vendors who are bid 
ding. Quality Control Labora 
Y 
tories must have specihcations 


must have a 


specine ifions 


available to them in order to 
test materials adequately, and 
they 


to determine whether 


meet all requirements. 
SPECIFICATION 
CHECK SHEET 


Class 





Other Numbers Affected: 





There are many facets to 








Index 


Copies To: 














— 


File 


Trade Name File 

Flash Point 

Approved Suppliers’ List 
Periodic Review 

Information Letter 

Other Numbers Affected 
Material & Process Handbook 
Recommended Practice 


the problem of writing, issuing, 
CODE : 
— ind keeping specifications and 
references accu 


Without a formal check 
many details 


specification 
rate 
sheet, 


are OvcrI- 


looked, and before long it be- 


a matter of continually 
mistakes that are 
a positive 


comes 
correcting 


found, instead of 








Supplier: 


approach to prevent their 


OcCUuTITeCNnCceE 





Supplier's Designation: 


ig. 5 indicates the type of 


check sheet that has been 





Fig. S—A formal check sheet like this keeps many of the details connected with speci- 
fication writing from being overlooked. Primarily, it lists items of a particular specifica 
tion group, and shows how each item affects other lists and records. 
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found to be satisfactory. Basi- 
cally, it the items 
that initiated by a spec- 
ification activity and shows 


indicates 
are 
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how each item affects other lists and records for which 
the specification group is responsible. For example, when 
a specification number is assigned, this action affects the 
index, a periodic review list, an information letter, and 
the file. It may or may not affect a trade name file, a listing 
of material flash points, an approved suppliers list, or 
other specifications. As the various items are done, the 
individual who does the job initials the appropriate box. 

Similarly, revisions, obsoletions, and other items all have 
definite effects on the various records. By taking care of 
the details as soon as they occur, the possibilities of errors 
creeping into a system are minimized and information is 
kept current. 


RECORDS 


Adequate records play an important part of any speci- 
fication function. At the time a number is assigned, detail 
records may seem like a nuisance because the information 
is fresh. However, if a specification exists for any length 
of time, the records will be referred to many times, and 
often three, four, and five years later. Such information 
as: who requested the material, where it is used, its chemi- 
cal analysis, any physical tests that were run, any shop 
trials that were run, all becomes important. This is par- 
ticularly true when comparisons have to be made to 
approve a second source. Consequently, the greater the 
number of specifications that are handled by a specification 
activity, the more complete such records must be. 


TRADE NAME FILE 


The consideration of a Trade Name File and a system 


of company specifications perhaps does not seem compati- 
ble. However, through the aggressive sales techniques of 
suppliers, brand names of various materials are constantly 
brought to the attention of users. The circulation of 
technical magazines with their materials advertising is con- 
stantly increasing; memberships in technical societies offer 
opportunities for personal contact to extoll virtues of 
materials; and active selling on the job all contribute to 
make the user aware of materials which could help him do 
a better job. 

Consequently, since many of the materials referred for 
approval are generally described by a trade name or a sup- 
plier’s code, it has been found necessary to keep such a file. 
With it, one can determine the kind of material it is, 
whether it has been investigated, and the purpose for 
which the material is intended. Also, it will tell whether 
or not the material has been approved for one of the 
specifications. 

Many of the advertised materials are good, but they are 
similar and will do similar jobs. Consequently, when simi- 
lar materials are approved to a specification the company 
gets the benefit of a certain amount of competition. Per- 
mitting the use of brand names would make it difficult to 
take advantage of either lower prices or new products. 


PERIODIC REVIEW 


One of the problems which arises in a specification activ- 
ity is that of keeping up to date. Conditions change 
constantly, new materials are brought forth, errors were 
introduced into the original writing of the specification, 
and limits were too broad on certain requirements. These 
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reasons and many others make it necessary to institute 
some method by which materials can be reviewed without 
creating a crisis that must be handled as an emergency. 

As a specification number is assigned, it should be 
automatically listed for review at an appropriate interval. 
The interval may be six months, a year, or possibly two 
years, depending on the type of material and other circum 
stances. After it is reviewed, it should be relisted for 
another review at some later date. 


APPROVAL OF SUPPLIERS 


A specification’s purpose has been defined as being “to 
insure a flow of uniform material.” Accomplishing this 
purpose is relatively simple for many materials that are 
used in a company’s operations. Those materials which 
can be readily described, and for which adequate inspec 
tion procedures can be employed, present no problem. 
Steels, non-ferrous metals, ferro-alloys, pig iron, lubricat 
ing oils and similar materials are in such a class. However, 
it is also true that many materials which are purchased 
to specification are difficult to describe exactly. Analyses 
are difficult to make, or if made, the results of the analyses 
are difficult to correlate with actual job performance. 

In those cases, it is best to have suppliers who are fa- 
miliar with the materials that one requires. A supplier 
who has furnished the material previously, generally has 
records which indicate to him that what he furnished 
was satisfactory for the intended application. Once it 
has been established that a specific supplier’s material con 
forms to the specification, he is entered as an approved 
source. 

The amount of work required to approve a supplier 
depends to a large extent on the detail requirements of 
the specification. If laboratory determinations are all that 
are required, the job is easy. When the specification re- 
quires that in addition a shop trial must be run, the situa 
tion is complicated. 


PROCESS SPECIFICATIONS 


So far, only Material Specifications have been discussed. 
Process specifications are a necessary adjunct to “com 
pany specifications.” They can assume two forms. 

One type describes what is desired in an end product 
without indicating exactly how that requirement is to be 
accomplished. This type of specification usually belongs 
on a part drawing. The reasoning behind this type of 
specification is that one does not tell a supplier what he 
wants and how to do it too. Either one or the other has 
to be specified. An example of this is a plating specifica- 
tion in which is indicated a thickness of coating and other 
requirements such as salt spray resistance, color, resist- 
ance to peeling, etc. A supplier is not told how to apply 
the plating, and such a responsibility is left to him. 

Another type of Process Specification describes how 
chemical or metallurgical processes are carried out. It 
establishes sequence of operations, times, and tempera- 
tures. Materials required in the processing are indicated, 
since it is obvious that even acceptable materials can be 
improperly used with results that leave much to be desired. 

This type of specification is used to insure uniformity of 
operations from day to day, and as a check point to indi- 
cate any deviations from operations which have proven 
satisfactory in the past. 
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Sealed 


Electrical 


Terminals 


When a large number of electrical 
leads must be brought inside a sealed 
compartment, pressure-tight panels 
simplify design and installation. Here 
are two applications—a cold test cham- 


ber, and a shipboard control device. 


Pressure-T: ight Connections for Cold Chamber Testing 


MORRIS BRENNER 


Assoc. Technical Service Engineer, Burndy Engineering Company 


LAWRENCE KRAUS 


Project Engineer, Fairchild Camera & Instrument Corp 


TESTING O} COMPONENTS and assemblies at low 
temperatures, as required to measure performance under 
adverse conditions, is accomplished effectively in cold 


CONTROI 


chambers. Some military specifications call for testing at 
100 F which requires an appreciable time to reach, and 


places a considerable incentive on methods of testing and 


¢ 


Fig. 1—Components for cold test are mounted on the 
cold chamber lid; electrical connections are made to a 
pressure-tight 100-pin panel for external measurement. 
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geravuion 
American Re 
to performance 
Tr tT test 


disconnect 


circuit connection that minimize lo if ref 
in Fig ] desi 


search Corporation, Bristol, Conn., 


In the set-up shown gned by 
test 
Fairchild precision potentiometers, | m units 
through 


s installed as terminal boards in th 


ire brought ouside two 100-socket 


pane] inside and out 
side wall of the cold chambe: 

Components under test are equipped with leads terminat 
ing in a crimped-on pin with an insulating sleeve. Pin is 
inserted into a socket 


spring shown in F'ig. 2 


on the panel where is held by a 


Sockets and pins are silver plated; 





retaining spring is gold flashed and silver plated. At the 
end of the test the pins are readily removed by releasing 
the locking spring with a pointed tool and pulling out the 
pin. 

Spring contact design maintains a stable, low millivolt 
drop; circuits are readily identified by number and position, 
have high insulation resistance; equipment takes leads 
through the range from AN22 (0.032 in. dia) through 














Fig. 2—Pin crimped on lead is inserted into socket 
and retained by a spring engaging shoulder on the 
pin. Pointed tool inserted in spring releases the lead. 


AN6 (0.218 in. dia). Sockets are molded as inserts in a 
phenolic pressure-tight panel requiring a bulkhead opening 
less than 24 x 4 in. for 40 terminals, or 5 in. square for 
100 connections. 

Test connections to the terminal panel mounted on the 
exterior of the cold box may be made by spring clips, as 
shown in Fig. 1 or spring-retained pins may be used as on 
the inside panel for more permanent connections. 


Sealed Panels Simplify Design and Installation 


J. Il. GIFFORD 


Ordnance Engineer, New York Naval Shipyard 


MANY TYPES OF ELECTRICAL EQUIPMENT operate most ef- 
fectively when the heart of the apparatus is isolated from 
the external environment. This is frequently difficult to 
achieve, particularly when the unit must be capable of easy 
insta!lation and servicing. Where a large number of con- 
trol cables are involved, the problem becomes even more 
difficult. 

Precision fire control computing and indicating equip- 
ment must be manufactured in a carefully controlled envi- 
ronment. All of the time, expense, and care, which go into 
the manufacture of this type of equipment is lost if during 
installation, or servicing, careless handling results in expo- 
sure of the component parts to undesirable environment or 
man-made hazards. 

In the equipment shown redesigned in Fig. 1 the tight 
quarters combined with heavy cable bunching and faulty 
treeing of harnesses with conventional wiring methods 
would often cause complete stoppage of the device. Ships 
cables were sometimes forced in so hard against some of the 
miniature, low torque components that they could not 
rotate. 

A redesign of the terminating technique was undertaken 
in an effort to overcome these difficulties. Standard ter- 
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minal blocks were replaced with pressure-tight molded plas- 
tic panels. Sockets in these panels have locking springs 
which hold the pins in place securely, and mokded-in num- 
bers makes circuit identification simple. 

In addition to cutting down the reworking time several 
other advantages have resulted. During manufacture, check- 
out tests, inspection, and alignment, are considerably 
simplified as the heavy external case can be omitted dur- 
ing this stage of manufacture making the internal parts eas) 
to get at. When everything is checked out final assembly 
is made to the case. This has been found to greatly ease 
handling of units in the shop, as well as making for 
speedier installation. 

Installation time is reduced considerably because treeing 
and harnessing can be eliminated. Sealed terminal com- 
partment is readily accessible, as shown in Fig. 2. Cables 
can be easily fanned into the panels without elaborate har- 
nessing. Replacement of the interior mechanisms is now 
possible without dismounting the entire unit as was previ 
ously required. All that is necessary is to disconnect the 
inside pins and remove the operating mechanism. The 
heavy external case and ships cables are left in place. 

The possibility of error on assembly is reduced becaus« 
of the greater space to work in and the molded in numbers 
which make for easy circuit identification. The simplified 
procedure of using numbered panels and wiring tables 
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Fig. 1 (B) 
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Fig. 1—This Naval visual indicating device for displaying fire control 
information on board ship required a large number of leads installed in 
limited space. Addition of a pressure-tight terminal board made it pos- 





— ot 


Cover Gloss 





sible to install the empty case and mount the operating unit later. 


makes for a more fool-proof installation. 


During installation to the ship the empty external case 
can be installed and wired without the precision equip- 
ment. Similarly, the precision parts can be easily serviced 
below decks when required without disconnecting the 
ship’s cable. If necessary a spare unit could be quickly put 
in place without the lengthy, time-consuming job of re 
wiring the ship’s cables to the parts. Routine checking and 
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Terminal 
fube 











OLD 
METHOD 


Fig. | (C) 


eT a 
Standord terminol boards 


Fig. 2—External connections are out in 
the open and accessible without opening 
the case. Pointed tool is used to release 
spring in socket so terminal pin can be 
taken out to open a connection. 


repair is made considera aly easier since it is necessary to 
open only the terminal compartment rather than the entire 
umit. 

When using terminal 
necessary to make internal jumpers in the equipment. The 
use of a unit wired up with pressure-type panels permits all 
this jumper wiring to be done internally in the shop and 
eliminates the need for the installer to spend time on this 


block designs, it is frequently 
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(ABOVE) POPULAR FEATURES of the 
former Lincoln Continental, the long 
and compact passenger compart- 
meni are retained in the Mark II. Over- 
all length is 218.4 inches. The first Con- 
tinental was produced in 1939, and up to 
1948, when the model was discontinued, 
only 5322 had been built. 


hood 


THE REAR VIEW, with the bulge in the 
trunk cover showing the angle at which 
the spare tire is mounted. Twin exhausts 
protrude through the bumper assembly, 
with the mufflers located immediately be- 
hind in the The left tail- 
light can be moved aside for access to 
the fuel tank cap 


rear fender. 


The Continental Mark I[—a Luxury Item 


The design of the Continental Mark 
II, Ford Motor Company’s entry into 
the extra-plush automobile market, has 
in getting to the 
public. As was the case with the 1955 


been a long time 
Chrysler line before it was shown, the 
rumor campaign has been whipped up 
to a point where everyone has been 
speculating as to the 


‘$10,000 car.” 


ippearance of 


lord’s Several “guess” 
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sketches have appeared in newspapers. 
Contrary to popular the 
bumpers are not gold plated, nor are 
the seats mink-lined. 

The “Mark” system of identifying 
a car is the same as that used by the 
Jaguar. No year is included, for a new 
model will not be introduced each 
Although called the Lincoln 
Continental then, the first model came 


opinion, 


vear. 





out in 1939 and was produced with 
slight modifications until 1948. 
Actually, no price has been set on 
the Continental, because the per-unit 
production costs have not been dete1 
mined. But the $10,000 figure is 
thought to be a close guess. Presently, 
16 cars a day are being built, with the 
total for the year to be over 3,000, 


but not more than 4,000. At this 
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(ABOVE) THE REAR AXLE of the 
Continental Mark II is of the semi-float- 
ing type in which the axle shafts carry 
the wheels, and are subject to bending 
as well as torsional stresses. The axle 
housing is built up with a malleable 
iron carrier into which tubes are pressed 
and welded. 


writing, about 1,000 orders for the 
car, sight unseen, have been received 
by Ford, with half of them accom- 
panied by deposits ranging from $300 
up to $10,000. 

Style-wise, the Continental front 
end is not too different from the 
Thunderbird, Ford’s sport car. But 
there the similarity ends. The car 
blossoms out to a size almost equal 
to the 1956 Lincoln. The Continental 
overall length is 218.4 in.; width, 77.5 
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(ABOVE) SIDE RAILS of the modified 
ladder type frame are widened to permit 
lower overall height without losing any 
headroom. In this frame, full foot wells 
front and rear required discontinuous side 
members offset by a 16 in. right angle 
joint at the leg location just behind the 
front wheel. Torsional rigidity of the 
frame has been increased with stronge: 
individual crossmembers. Note mufflers 
at extreme right, top and bottom. 


(BELOW) FOUR DIALS on the instru 
ment panel point up an uncluttered in 
terior. The dial at the left is made up of 
four smaller fuel, oil pressure, tempera 
ture, and amperage indicators. To the 
right is a speedometer, an electric clock, 
and a tachometer. Heater and air con 
trols are just above the tunnel housing 
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inches. A low-slung car (56 in. high), 
it has a “step down” design. But the 
drawback here is that the frame is so 
low that the driveshaft had to be 
mounted on top of the frame, produc- 
ing a huge bulge in the floor, supple- 
mented by deep-pile carpeting. 

The Continental Div. does not plan 
to announce the horsepower of the 
car, now or ever. It will be simply ad- 
“adequately powered,” 
something new in advertising. How- 
ever, the engine is the 1956 Lincoln 


vertised as 


V-8, which is rated at 285 hp. In the 
Continental it may be a little more. 
Other engine statistics: displace- 
ment, 368 cu. in.; bore and stroke, 
4.00 x 3.66 in.; compression ratio, 9.0 
to 1; transmission, torque converter; 
gear ratios: first, 2.4; second, 1.467; 
third 1.0. Springs: front, independent 
coil spring; rear, semi-elliptical leaf. 
Wheels: wheel discs have 40 stamped 
vanes bolted in place; rim width, 6 
in.; tire size, 8.00 x 15, tubeless. Ap- 
proximate weight: 5,000 pounds. 


“Quality” is the factor being 
stressed in the car. It is almost hand- 
built all the way. Each car will get 
a shakedown on the test track, with 
some tests running up to 100 miles. 
After that, the cars go back to the 
plant for a final check. Only one body 
style, the two-door, is being produced. 
The car is strictly a 4-seater. A four- 
door model may be added later. 

Even at a cost of $10,000, there 
will be one extra cost item: air condi 
tioning. No cars are equipped as yet. 


Weight Savings With Aluminum Help Truckers 


Aluminum seems to be the answer in 
the search for weight savings in the 
trucking industry. One big aid in this 
all-aluminum 
welded flatbed truck trailer offering a 
3,000 Ib. increase in payload. The 


respect is a 35 ft. 


trailer was designed by Kaiser Alumi 
num & Chemical Corp., and is being 
produced by Beall Pipe & Tank Corp.., 
Portland, Another 
sion from steel to save 120 Ib., is this 


forged 


Oregon. conve! 


aluminum beam, 
designed by Alcoa. 

Che aluminum trailer uses Kaiser’s 
5083, treatable, high 
magnesium which has 
the 
consumable 


equalizer 


non-heat 
alle yy, 


using 


new 
good 
weldability inert-gas, 
electrode 

An aluminum floor plate, 
three feet wide, and 4 in. thick ex- 
tends the full length of the trailer, 
serving as part of the frame. This 
plate, the outer floor plates, mounting 


shielded-arc, 


process 


pads, and cross members are welded 
to the two main beam webs running 
the full length of the trailer. With a 
maximum payload of 45,000 Ib. con- 
centrated over.the center 15 ft. of 
the trailer, the max. deflection was 3 
inch. Other aluminum parts are: the 
landing gear and braces; forged disc 
wheels; and axle-hub<lrum assemblies. 

Alcoa’s 48 in. aluminum equalizer 
is used in the tandem axle suspension. 
The equalizer beam assures equal di- 
vision of the truck load by keeping 
all four wheels on each side in contact 
with the road at all times. Alcoa alloy 
2014-T6 is used for the forging. At 
right, directly the equalizer 
beam, is an aluminum beam saddle 
from a permanent mold casting. 


above 


mad 
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Testing Laboratory 
On Wheels 


‘Taking the laboratory to the prob- 
lem” is the concept of a new contract 
testing service just made available to 
engineering concerns in the Detroit, 
Mich. area. Operated by Albert 
Sniderman, a mechanical engineer, 
the mobile testing laboratory is housed 
in a half-ton panel truck, and holds 
more than $6,000 worth of testing 
equipment such as a surface roughness 
tester; an optical comparator; a sound 
level meter; sound analyzer; oscillo- 
scope; amplifier; and strain gages. 

Sniderman works on both a research 
and consulting basis, and has designed 
his mobile laboratory for inplant test- 
ing of manufacturing processes and 
equipment; inspection for contract 
specification compliance; and testing 
of product performance under field 
conditions. It will make possible the 
testing under full work load of equip- 
ment which cannot be moved to the 
laboratory. Some examples: dynamic 
loads in installed conveyor chains; 
noise of fan installations; cycle timing 
of spot welders; vibration in machine 
tools; and field tests of earth moving 
equipment. 

In the truck, instruments are 
strapped to shelves for protection 
against shock. On the field tests, the 
truck carries an auxiliary generator to 
power the electrical equipment. 





Fast Working Automotive 
Air Conditioner 





Regardless of the outside temperature, 
the new air-conditioning unit used in 
the new Packard will cool the inside 
of the car to a comfortable level in 
90 seconds. All of the components are 
located under the cowl or in the en- 
gine compartment. The system is in 
operation only when needed, with the 
need thermostatically controlled. A 
magnetic clutch disengages the com- 
pressor when the temperatures are 
being maintained, or when the sys- 
tem is not in use. 

The cool air outlets are located on 
the upper portion of the instrument 
panel or at the floor. A single control 
on the instrument panel maintains the 
desired temperature. In combination 
with a fresh air heater, features are a 
simplified design and installation. 
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Fluid Analog Studies Air-Conditioning Loads 


The assorted collection of vertical 
glass tubes shown here comprise a 
hydraulic analog, a device used at the 
Sibley School of Engineering at Cor- 
nell University, Ithaca, N. Y., for the 
analysis of thermal circuits. Specifi- 
cally, the fluid analog is used to study 
periodic heat flow in complex air con- 
ditioning systems, and the setup here 
represents a study of the cooling loads 
from sunlit glass and walls of a typical 
office building. 

Like studying an electrical circuit 
of grouped resistances and capacities 
subjected to a periodic voltage, a 
thermal circuit can be studied by 
grouping the thermal resistances and 
heat storage capacities. This is done 
by substituting laminar fluid flow for 
heat flow in fluid circuits with resist- 
ance tubes and fluid storage tubes. The 
resistance and storage elements are cali- 
brated to simulate the grouped com- 
ponents of the system after the flow, 
temperature and time scales have 
been selected. In these studies, one 
minute in the model indicates one 
hour in the system; a liquid level in- 
crease of one inch represents a tem 
perature increase of one degree F. A 


cooling load cycle, then, means a 
model cycle of 24 minut 

Copper tubing of the correct I. D 
and 
with 


the grouped 


length connect each glass tube 


] 


and simulates 


Che 


sechon 


every other one, 
thermal resistances 
glass tubes of larger cress 
simulates the grouped heat storage 
elements, like thick stone or concrete 
walls, the 


tubes of less volume indicate tempera 


while smaller diameter 
tures like air, floor surface, and en 
The size of the re 
sistances depend upon the viscosity 
of the fluid and scale factors. A change 
in the viscosity from that calibrated 
for the tube will affect the scales. 

Finding a positive displacement 
pump with a variable, periodic rate of 
delivery was the main problem. This 
was resolved with two bellows driven 
through a cam-operated phasing 
There is no delivery 
when the bellows are out of phase; ; 
but maximum fluid displacement is 
obtained when the bellows are in 
phase. A cam revolving once every 24 
minutes controls the phasing, and any 
variable heat source may be simulated 
by using a different cam. 


closure surface. 


mechanism. 
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AFTER A VERTICAL TAKEOFF like a helicopter, Bell Air- to forward flight takes from 10 to 15 sec with no loss of speed 
craft Corp.’s XV-3 Convertiplane will tilt its combination three- _ or altitude. The pilot can safely stop or reverse the conversion at 
bladed rotor-propellers forward 90 degrees, and the plane will any point and maintain stable flight with the rotor-propellers in 
fly like a conventional model. As shown here, the XV-3 can be any intermediary position. The speed of the convertiplane is said 
maneuvered in every direction as a helicopter. The conversion to equal that of a DC-3 which cruises at about 180 mph. 


THIRTY FEET LONG and 8 ft. in 
diameter, this fibrous glass container 
is used by Northrop Aircraft, Inc. for 
shipping the major components of 
their Shark missile. Advantages are: 
savings in transportation costs because 
of light weight; corrosion resistant; 
low production and maintenance costs ; 
no painting required; less costly 
handling equipment; outdoor storage 
use. The containers are made by 
Precision Pak, Inc., Paoli, Pa., and 
; have premoulded skid inserts, and 
; balsa ribs for reinforcement. A spring 
ee Sei te soi Ss suspension system using standard 
automobile leaf springs and shock 
absorbers protect the contents. Units 
are clam-shell in shape, and are cured 
in an oven under pressure. A repair 
kit consisting of fibrous glass material 
and a bonding compound permits 
patching and laminating of the ma- 
terial to the damaged portion of the 
container. The mended portion is as 
strong as the rest of the unit. 


Nt a ; 
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HIGH-SPEED PHOTOGRAPHS show 
here that a stretched rubber band usually 
breaks from the “inside out.” Total 
elapsed time for this five picture se- 
quence, taken at the General Electric Re- 
search Lab. in Schenectady, N. Y. was 
about one-three-thousandth of a second. 
After the band has snapped, the ends fly 
apart at speeds up to 500 mph, The pic- 
tures were made in conjunction with 
G.E.’s basic studies of how and why dif- 
ferent materials fail. One of their chief 
interests is increasing the strength of the 
new silicone rubbers, but it has been not- 
ed that there are similarities between the 
snapping of a rubber band and the break- 
ing of metal construction materials. 
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USING ONLY ONE SMALL “A” pack battery 
this new twin-speaker, transistorized portable radio 
made by Raytheon Mfg. Co. will play for 2,500 
hours, or for two years of normal use. And, if the 
A-type battery is not available, the radio will oper 
ate for 500 hours on the power from four standard 
flashlight batteries. The set uses seven transistors, 
needing little battery power, and has two 5-inch 
speakers for improved tone quality. No plug-in at 
tachment is necessary. The set measures 12 in 


wide, 8 in. high, and 5} in. deep, has a hardwoox 


cabinet and weighs 8 pounds. Price: $89.95 


LOOKING MORE LIKE A MICROPHONE than 
the portable pyrometer that it is, this land surfac 
pyrometer will give accurate temperature readings 
within 0.5 per cent of metals and refractories, and 
car. be used for measuring spot temperatures in a 
range from 100 F to 2400 F. The measuring head is 
mounted on a telescopic arm which can be ex 
tended to length of 9 ft., and is connected to a 
temperature calibrated millivolt meter. According 
to the manufacturers, Robertshaw-Fulton Controls 
Co., 2920 N. Fourth St., Philadelphia 33, Pa., the 
pyrometer will measure the heat at 3/16 in. below 
the surface of a hot steel billet, rather than the 
surface. With refractories, the depth of measure 
ment is 1/16 inch. The instrument is not intended 
for continuous measurement inside furnaces 





. 
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R. F. MALLINA, designer of the M-4, inspecting the punched tape which is 
fed to the machine. He sees the day when electrical components will be 
manufactured on several machines receiving instructions from a common 


source. 


TWO FIVE-TUBE RADIO RECEIVERS. The one at bottom has been wired 
by conventional soldering methods; the one at top by Bell Labs’ automatic 
wiring machine. The technique can be used on plastic panels having parts on 
one side, with terminals protruding through holes on reverse side. 


Tape Controlled Wiring of Complex Parts 


An experimental machine which auto- 
matically wires complex electrical ap- 
paratus, has been developed by Bell 
l'elephone Laboratories to study parts 
and equipment designs best suited for 
automation. Directions are fed to the 
machine from a punched tape, then 
resolved into electrical signals which 
control the machine in the wiring 
operation. 

Called the M-4, the experimental 
machine uses a process for making 
solderless connections, also developed 
at Bell Laboratories, (Product Engi- 


neering June 1953, p. 230). Connec- 
tions are made by wrapping six turns 
of solid-conductor wire around a rec- 
tangular terminal, eliminating all 
soldering. 

Two rotating spindles are used in 
the machine, and wire is fed from a 
spool. One spindle pulls the wire in 
an inverted L-shaped movement to a 
connecting terminal. At the same 
time, the wire is cut to the correct 
length at the second spindle. The 
spindles remove some of the insulation 
from each end of the wire as the ends 





are wrapped around the terminal. The 
spindles then pick up the supply wire 
from the spool to repeat the process 
at the next terminal. Such a method 
of wiring will obviate the need for 
preparing and handling many short 
pieces of wire. 

The M-4 can be used with plastic 
panels, all alike, having various types 
of mounted parts such as electron 
tubes, transistors, resistors, or the like. 
The terminals of the parts protrude 
through holes in the panels spaced 
at regular intervals. 





Radioactive Waste Used 
For Atomic Batteries 


One of the major problems connected 
with the operation of nuclear reactors 
is the resulting radioactive waste prod- 
ucts which must be disposed of. One 
way to get rid of these waste products 
is to bury them in huge tanks in the 
ground. However, continuous mon- 
itoring is necessary for a number of 
years to check for leakage. Another 
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method is to place it in a cement block 
and drop it in the ocean. 

“There is another way,” says Dr. 
E. G. Linder of the Research Center 
of the Radio Corp. of America, at 
Princeton, N. J., “but in this case the 
radioactive waste can be used in 
atomic batteries to provide an auxiliary 
power source.” Dr. Linder made his 
announcement at the International 
Conference on the Peaceful Uses of 
Atomic Energy held in Geneva. 


In a review of the research on 
atomic batteries and other direct con- 
version devices, Dr. Linder estimated 
that if all the electrical power con- 
sumed today in the United States 
were produced by nuclear reactors, 
the radioactive waste material left over 
from this process would generate 
radioactive energy at the rate of 400,- 
000,000 watts. This is only a few 
hundredths of 1 per cent of all the 
energy consumed in the country. This 
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figure is further reduced because the 
radioactive energy could not be con- 
verted into electrical energy with more 
than a few per cent efficiency. 

Dr. Linder added that fission prod- 
ucts cannot be considered as a possible 
principal source of power; in fact, 
their use in large quantities varies 
directly with the use of reactors as 
the principle source of commercial 
electric power. As an auxiliary source 
of power, the power produced from 
fission products would roughly equal 
that produced by batteries at the 
present time—about 2,000,000 watts. 


Automation in 
San Francisco 





Everyone at the Symposium on 
Electronics and Automatic Production 
in San Francisco a few weeks ago was 
in agreement that “the automation in 
dustry will soon become the nation’s 
greatest industry, with annual sales 
in the billions of dollars.” Sponsored 
by the Stanford Research Institute and 
the National Industrial Conference 
Board, Inc., the Symposium was at 
tended by more than 500 officials from 
ilmost as many companies. Speakers 
were: Paul B. Wishart, Pres., Min- 
neapolis-Honeywell Regulator Co.; 
Dean E. Wooldridge, Pres. of the 
Ramo-Wooldridge Corp.; Robert T. 
Keller, Vice-Pres. of the Chrysler Cor- 
poration; and W. K. Scott; Staff En- 
gineer with U. S. Steel Corporation. 

Mr. Wishart said that small bus 
iness must expect that its course will 
be changed by the growing use of auto- 
mation. “Small 
two alternatives. 


business faces two 
The first is to be 
caught flat-footed, and forced to fight 
rear guard actions, attempting to an- 
ticipate for, or counter, 
petitive conditions 
anticipate 


new com- 
The second is to 
through careful study of 
what is going on in the economy and 
a particular industry, and to plan a 
realistic course, thereby gaining the 
advantage of early action.” 

Mr. Wooldridge suggested that if 
industry is to get prompt benefits from 
automation, it should adopt the “sys- 
tems” approach now being used in de- 
veloping complex weapons, rather 
than the “black box” approach used 
in the last war. This was a warn- 
ing to industry not to try to piece to- 
gether its own complex automation 
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system. What is needed is a compe 
tent automation system team. 

Mr. Keller cited Chrysler's new 
Plymouth engine plant as the most 
modern and most highly automated 
plant of its kind in the world. He said 


“Safety” is Theme in New Cars 


Last April, Chrysler Corp. announced 
that it was making safety belts avail- 
able to dealers for installation if the 
customer so desired. Then it 
announced that the installation 
to be redesigned. Latest word is 
they will appear in 1956 models. 

In July, Ford followed with the 
statement that all Ford, Lincoln, and 
Mercury cars from 1952 models on 
could be equipped with safety belts, 
at a cost of $11.95 per belt, plus $2 
installation charge per belt. 

Early in August, Buick announced 
that it, too, will have optional safety 
belts in its 1956 line. This could 
mean that other GM cars will do the 
same. Five years ago Nash announced 
seat belts for their cars, but discon- 
tinued the offer after selling only 500. 
It was thought that the lack of interest 
was caused by a greater lack of adver 
tising. 

This year, however, Ford is giving 
“safety” a big push for 1956, even 
though they are not sure that there 
is any demand for safety—to the ex 
tent that drivers and riders will strap 
themselves in a car. Ford says tests 
have shown that a person has twice 


was 
was 
that 


“inte 
grated automation” approach used 
Rather than using large inflexible ma 
chines. Chrysler used small, fast, more 


that the reason for this is the 


simply constructed units that can be 
tied together into flexible units. 





the chance of survival if he can stay 
inside the car in an accident. An 
additional safety feature along these 
lines is a stronger door lock to keep 
car doors from springing open under 
impact. (See insert, 1956 Lincoln 
The only way that the doors can be 
made to fly 
to sheer 


open under impact is 
the rotor’s teeth, o1 
break the engaging plate. 


Another standard 


away 


safety item like 
the new door latch, is the “deep-dish’’ 
steering wheel. This wheel, which will 
be on Lincolns and and 
will energy and 
keep the driver’s body away from the 
steering column 

Other standard items: stronge: 
tracks for front seats, and stronger 
anchors for the rear seat to keep them 
in place under impact; and a shatter 
proof rear view mirror. 

Available at extra cost: safety belts, 
front and rear; a vinyl foam safety pad 
on the instrument panel to cushion 


Mercurys 


Fords absorb crash 


shock; and padded sun visors. 

Ford expects the safety features will 
be most effective at speeds up to 50 
mph, which has been found to be 
the range for half the accidents. 
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COMING EVENTS 


OCT. 17-21 


37th National Metal Congress & 
Exposition, Philadelphia, Pa. Meet- 
ings will be held in the headquarter 
hotels, while the exposition will be 
held in the convention halls. Over 
400 firms will have exhibits. Partici- 
pating societies are: ASM; American 
Welding Society; Metals Div., of the 
American Institute of Mining & 
Metallurgical Engineers; and the So- 
ciety for Non-destructive Testing. 
Some sessions of the Welding Society 
will be: weldability and research in- 
spection; stainless steels; welding 
titanium and molybdenum; pressure 
vessels and welding aluminum. 


OCT. 23-26 


American Gear Manufacturers Asso- 
ciation. Semi-annual meeting at the 
Edgewater Beach Hotel, Chicago, III. 


OCT. 24-25 


Institute of Radio Engineers, Pro- 
fessional Group on Electron Devices, 
First Annual Technical Meeting, 
Shoreham Hotel, Washington, D. C. 
About 1000 engineers and scientists 
are expected to attend, with a large 
representation coming from govern- 
ment agencies. Subjects discussed will 
be: advanced developments and ap- 
plications of electron tubes and tran- 
sistors in radio, television, business 
machines, and military equipment. 


OCT. 26-28 


4th Annual Conference of the Na- 
tional Industrial Conference Board at 
the Waldorf-Astoria, New York, N. Y. 
It will be the first open and unclassi- 
fied discussion to be held on the har- 
nessing of thermonuclear energy for 
peaceful purposes. More than 2,000 
leaders in government, science, and 
industry from this country and 24 
other nations are expected to attend. 


OCT. 31-NOV. 1 


The 1955 East Coast Conference 
on Aeronautical and Navigational 
Electronics, Lord Baltimore Hotel, 
Baltimore, Md. Held jointly by the 
Baltimore section of the IRE, and 
the IRE Professional Group on Aero- 
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nautical and Navigational Electronics. 
Industrial exhibits are planned. Those 
interested in submitting papers should 
contact: Mr. Norman Caplan, Bendix 
Radio Div., Bendix Aviation Corp., 
Towson 4, Md. 


OCT. 31—NOV. 1 


llth Fall Meeting of The Magne- 
sium Association, Hotel Biltmore, 
New York, N. Y. Papers on use, ap- 
plications and technique of magne- 
sium. For more information, write 
to: Jerry Singleton, The Magnesium 
Association, 122 E. 42nd St., New 
York 17, N. Y. 


NOV. 1-3 


3rd Annual Meeting of the Invest- 
ment Casting Institute, at the Shera- 
ton-Cadillac Hotel, Detroit, Michigan. 
The aircraft industry’s views on invest- 
ment cast parts, and the role of such 
components in planes will be discussed 
by representatives of leading aivcraft 
manufacturers. Recent new casting 
methods such as the glascast process, 
the Investment “X” and the Ellis 
processes will be reported on by Dr. 
N. J. Grant, of MIT who is consult- 
unt for the Institute. Other topics to 
be covered will include, “A Study of 
the Solidification Phenomena,” thie 
progress of investment casting in 
Europe; and investment casting appli- 
cations for gas turbines in automo- 
biles. Contact the Investment Casting 
Institute, 27 E. Monroe St., Chi 


cago 3, Ill. 


NOV. 2-4 


National Fluid Power Association, 
Fall Meeting, at the Edgewater Beach 
Hotel, Chicago, Ill. 


NOV. 13-18 


Diamond Jubilee Annual Meeting 
of the ASME at the Congress, Conrad 
Hilton and Sheraton-Blackstone Ho- 
tels in Chicago, Ill. Special features 
commemorating ASME’s 75th anni- 
versary have been planned. More than 
300 technical papers at 110 sessions 
have been scheduled covering a variety 
of subjects. The American Rocket So- 
ciety, celebrating its 25th Anniversary, 


is holding its sessions within the 
ASME meeting. In addition to the 
meeting, the “Exposition of Power 
and Mechanical Engineering” will be 
held at the Chicago Coliseum. Among 
the highlights of the exposition will 
be a series of papers by the Nuclear 
Engineering Div. of the ASME. 


NOV. 14-17 


Second International Automation 
Exposition, Navy Pier, Chicago, III 
Exhibitors will show instruments, au- 
tomatic controls, electric computers, 
control valves, automatic dimensional 
gages, automation devices, mechani- 
cal attachments on process machin- 
ery, special production machines, 
conveyors and lifts of all types, aad 
other devices involving the use of 
automatic production systems. More 
information can be obtained from the 
Director of the Exposition, 845 Ridge 
Ave., Pittsburgh 12, Pa. 


NOV. 16-18 

Society of Experimental Stress 
Analysis, Annual Meeting, Hotel 
Sheraton, Chicago, Ill. For further in 
formation: Dr. W. M. Murray, Society 


for Experimental Stress Analysis, P. O. 
Box 168, Cambridge 39, Mass. 


DEC. 5-9 


Exposition of Chemical Industries, 
Silver Anniversary, at the Commercial 
Museum and Convention Hall, Phila- 
delphia, Pa. Displays will include 
varieties of machinery and such ap- 
paratus as tanks, conveyors and pres- 
sure vessels needed in the processing 
of raw materials and synthetic sub- 
stances; the chemical treatment of 
plating and coating, and others. An 
other group will show the new appli- 
cations of metals and ceramics, and 
plastics in the processing field. 


DEC. 12-17 


Nuclear Congress & Atomic Ex- 
position, Cleveland, Ohio. Under the 
leadership of the Engineers Joint 
Council, a dozen organizations, repre- 
senting more than 250,000 American 
scientists and engineers will launch a 
continuing program of the _inter- 
change of information on the develop 
ing applications of Nuclear Science by 
the engineer for vital national bene- 
fits. Included will be 100 papers on 
technical and management subjects. 
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ACK IN 1914—forty-one years ago—a group of 
B advertisers, advertising agencies and pub- 

lishers joined in a project that has come to 
mean a great deal to the millions who, like you, 
read business magazines. The project, initiated at 
a time when circulation claims were rarely veri- 
fied, was intended to achieve and maintain higher 
standards of integrity in publishing and advertis- 
ing practice by providing means to audit paid 
circulation. Out of that effort came an organiza- 
tion known as the Audit Bureau of Circulations, 
a voluntary, non-profit, cooperative association, 
known for short as ABC. Its symbol appears at 
the head of this page. 


We are proud that McGraw-Hill publications 
were among the founders and charter members of 
the Audit Bureau of Circulations. 


Today the Bureau numbers 3,670 members. 
These include advertisers, agencies. and pub- 
lishers of newspapers, farm papers, general mag- 
azines and business journals such as this one. 
These publisher members hold their memberships 
and their right to display the ABC symbol in 
their publications only so long as they live up to 
the circulation standards that are established 
through the Bureau. 


It is one thing to set up high standards; it is 
another to see that those standards are main- 
tained. This latter and all-important function is 
performed by a staff of auditors maintained by 
ABC to check periodically on the circulation 
practices of the publisher members. When a busi- 
ness magazine, such as this one, joins the Bureau 
it agrees that the ABC auditors shall have “the 
right of access to all books and records.” Their 
inspection may dig into the files of original sub- 
scription orders, payments from subscribers, 
paper purchases, postal receipts, arrears of pay- 
ments, editorial expenses and many other signi- 
ficant items. Sometimes the auditors go behind 
the records and seek verification of purchase and 
payment from subscribers themselves. 


The information thus obtained and certified by 
the Bureau then becomes available to the public 








and constitutes an authoritative report on the 
publication’s circulation practices. 


The advertisers and agencies benefit directly 
from the ABC because it provides a generally 
recognized factual yardstick by which the cir- 
culations of member publications can be meas- 
ured and appraised. Every paragraph in an ABC 
report on a business publication gives the adver- 
tisers data that help them make intelligent use of 
the publication as an advertising medium. 


But the ABC renders a service of vital concern 
to the reader as well. The Bureau audits paid 
circulation only, and it is through this payment, 
whether by subscription or newsstand purchase, 
that the reader keeps the editorial policy of a 
publication responsive to his needs. His decision 
to buy or not to buy records his judgment on each 
publication, and the ABC-audited and certified 
circulation reports make the sum of these judg- 
ments known to all concerned. 


So the editors of ABC publications must con- 
stantly keep their editorial services up to the 
mark if they are to survive a competition in which 
the reader’s right to buy or not to buy is para- 
mount. Each paid magazine or newspaper will 
prosper or fail as it wins or loses the voluntary 
patronage of thousands or millions of readers. 
And—the ABC is scorekeeper in this vital contest. 


Thus the publisher who submits his publication 
to the supervision and discipline of ABC affirms 
in the strongest possible manner his recognition 
that his primary obligation is to his readers and 
that he owes the standing of his publication to a 
voluntary demand by those readers. 


All this is what makes the ABC brand on a 
publication so important to its readers. That re- 
spected symbol, testifying to the advertising value 
of the publication, serves also as a constant re- 
minder to all concerned that the reader’s willing- 
ness to pay for an ABC publication is the basic 
reason why it stays in business. 


McGraw-Hill Publishing Company, Inc. 
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... the solution to yout Lubrication 
problem is here... PUREBON 


Carbon-graphite especially designed for mechanical 
applications. 





Purebon is the designer's solution to many knotty 
problems involving sliding or rotating parts where lubri- 
fe lt al cation is difficult and sometimes impossible. Purebon parts are 
For complete : . molded or machined exactly to our customers’ specifications here 
information about in our own plant, under our close supervision and —— 
FURIBON. Write for Because of the diversified characteristics of Purebon, applications 
are limited only by the designer's imagination. If you have a prob- 
lem involving insufficient lubrication at critical points of friction, 
our design engineering department will be happy to work with 

you toward its swift and successful solution. 


> : ; 2 . Dp > ¢ ; ; } 5 
BLADE 7 MOLDED TO SIZE—FOR READILY MACHINABLE 
(2/3 SIZE) MANY APPLICATIONS Tolerances as close as .0005 can be 
Tolerances of approximately 112% maintained where required. 


of dimension required for moldin 
papers — sia CHEMICALLY INERT—NON-TOXIC 


Resistant to attack by chemicals of 
2 SELF-LUBRICATING—OR BY cil kinds, used in food handling 
THE MATERIAL HANDLED and processing equipment. 
Varies with grade of Purebon. 


os HIGH TEMPERATURE APPLICATION 


PURE CARBON CO., Inc. 3 STRONG AND TOUGH Most Purebon grades will operate 


Transverse strength varies from efficiently in temperatures up to 


4,000 to 13,000 Ib./sq. in. according 700°F in air or much higher in 
448 HALL AVENUE to grade. neutral or reducing atmosphere. 


ST. MARYS, PENNSYLVANIA Leaders for over 40 YEARS in PURE CARBON PRODUCTS 
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PRODUCT ENGINEERING - 


REFERENCE BOOK SHEET 


Design Charts for Precision Gears 


R. M. GITLIN 


Servomechanisms, Inc. 


DESIGN REQUIREMENTS FOR PRECISION SPUR GEARING to be 
used in instruments, servomechanisms, computers and 
other equipment differ considerably from those for gears 
used at high speed and to transmit heavy loads. Accuracy 
of motion transmitted is the prime consideration. More- 
over, there is usually a size and weight limitation, particu- 
larly in airborne equipment. 

These requirements dictate using gears with a pitch of 
64 or finer. The loads are very small; they usually involve 
rotating a pointer, potentiometer, synchro or similar out- 
put transmitter with torque ranges of 0.006 20 in.-oz. 
Motors as a rule do not exceed 1/50 hp. 

In most applications of this type, the output element 
is driven to one extreme of its travel where it contacts a 
mechanical stop. If the speed ratio between motor and 
output element is small and the stop is resilient, the motor 
may be stalled. If the speed ratio is large, a slip clutch 
may be included in the gear train to absorb the shock. 
In either instance, the load at this condition is the maxi- 
mum that will be transmitted. Therefore, the charts 
on page 21] and 213 have been developed relating gear 
width to maximum transmitted torque. 

The curves are based on the Lewis Formula 

SFY 
L= P 

Since the velocity is usually low, calculations were based 
on a zero velocity factor; that is, S = S,. Four commonly 
used fine pitches—64, 72, 96 and 120—and nine com- 
monly used gear materials are included. 


Table I—Yield Strength and Stress Ratio of 
Various Materials 





Gear Material Yield Stress, psi | Stress Ratio 





3140 Steel 

Stainless Steel 416 
Aluminum Alloy 24 S-T4 
Stainless Steel 303 
Phosphor Bronze 


*70,000-150,000 | *0.43-0.20 
*50,000-115,000 | *0.60-0.26 
i 0.75 


abe a 
Sussss 











* Depends upon heat treatment. 
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EXAMPLE—Determine the minimum face width of a 
64-pitch gear having 20-deg pressure angle and 50 teeth. 
The material is stainless steel with a yield stress of 30,000 
psi. The maximum torque the gear must transmit is 75 
in.-oz. at zero velocity 


No. Teeth a 50 


Pitch Radius = 2x Pitch ~ 2s 64 


= ().391 in. 


Load = Torque/Pitch Radius 
Load = 75/0.391 = 192 oz or 12 lb 
, PL 
F = 3} 


64 x 12 ay 
= = (0.062! " 
F 30,000 X 0.408 —e 


This problem may be solved using the gear width graph 
for 64-pitch gears. At intersection of 50 teeth and 75 
in.-oz. torque, read gear thickness which equals 0.062 in. 
For materials having yield stress different than 30,000 
multiply thickness by stress ratio in Table I. The yield 
stress of the gear material has been chosen as the allow- 
able stress since the gears have to withstand this maxi 
mum torque only when a malfunction causes the gears 
to drive some output element to its stop. During normal 
operation considerably transmitted 
through the gearing. 


lower torques are 


SYMBOLS 


= max safe tangential load at pitch dia, lb 
allowable static unit stress for material, psi 
= allowable unit stress for material at given velocity 


600 , 
(s = S, x mtv) psi 
V = velocity, ft 
F = face width of gear, in. 
Y = Lewis form factor (Machinery Handbook, page 711) 
P = diametral pitch 


ACKNOWLEDGMENT—"The Author would like to acknowl- 
edge the assistance of Mr. Hale Smith of the Servomechanisms 
Engineering Department in preparing the gear charts appear- 
ing in this article.” 

(continued on page 211) 
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At last, a termination that splices enamel, 
poly-vinyl acetal and similarly 

coated wire! No more scraping, no more 
dipping in solvents, no more 

damaged wire from embrittling or solder 
wicking when you use new 

Amplivar splices. They’re faster too; can be 
applied at a high rate of speed 

with AMP automatic machines. 

Amplivar splices are scarcely larger than 
the wires they connect yet 

mean more reliable, more uniform termina- 
tions of coil windings in your 

product. Positive multi-ring stripping with 
Amplivar Keystone Serration splices 
assures a perfect electrical connection. 





Send today for , ur copy of 
our brochure AMP’s Creative 
Approach to Better Wiring. ©A-MP 


Anothen example of 
AMP: Creative Aopwach 
to Betton, Wining 


AIRCRAFT-MARINE PRODUCTS, INC., 2100 Paxton Street, Harrisburg, Pa. 
in Canada: AIRCRAFT-MARINE PRODUCTS OF CANADA, LTD., 1764 Avenue Road, Toronto 12, Ontario, Canada 
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Cold flow resistance of TEFLON* and reinforced TEFLON (DUROID 5600) was tested at 
700° F., under a torque of 35 pounds and a flange pressure of 1,000 p.s.i. After 2 hours the 
flanges were cooled and the bolts retightened. The flanges were then exposed to the heat for 
another 2 hours. Results are as pictured. The gasket of TEFLON (left) extruded extensively 
on all edges and lost all bolt torque. DUROID 5600 did not extrude and retained 15 pounds 
bolt torque, demonstrating significantly improved resistance to cold flow. 


Greater Resistance 
to Heat Distortion 


TEFLON (left) distorted badly 
when subjected to 720° F. and 
then cooled. Reinforced TEF- 
LON (DUROID 5600) exposed 
simultaneously to the same tem- 
perature retained flatness, dem- 
onstrating greater dimensional 
stability at high temperatures. 


SOME IMPORTANT 
TEST VALUES 


Tensile Strength, 
Ge 
Tensile Strength, 
CMD, psi 
Compressibility, 
5000 psi, % 
Therma! Expansion 
Coefficient per 
°F., 73-140°F. 
Heat Distortion 
Temperature, °F. 
66 psi 500+- 
264 psi 500+- 
Deformation under 
load, % 
1200 psi 
2000 psi 
Coefficient of 
friction against 
polished steel, 
static ... : 21 
kinetic 14 
Specific Gravity 1.90 


2.7 x 10° 


*Made up of actual flow and 
also of compression under 
load. Data to indicate break- 
down between these two por- 
tions is being obtained. 


ROGERS REINFORCES“ TEFLON” TO REDUCE ITS COLD FLOW 


Rogers DUROID 5600 is a combination of TEFLON and inert fibers, blended into an 
homogeneous sheet material. This new material is not a replacement or a substitute for 
TEFLON, but rather an extension of it. TEFLON has better electrical characteristics and 
dry lubricating qualities. DUROID 5600, however, has much of TEFLON’S resistance to 
chemicals, and is greatly superior to TEFLON in resistance to cold flow and heat distortion. 


*Registered trademark of DuPont Company for its tetrafluoroethylene resin. 


ROGERS CORPORATION 


ROGERS, CONNECTICUT 


PRODUCTS 
DUROIDS—for Gaskets, Filters, Electronic Devices, etc. 
SHOE MATERIALS—for Counters, Midsoles, Liners, etc. PLASTICS—Special Purpose Molding Compounds and Laminates. 


SERVICES 


FABRICATING—including Combining, Coating, 


and Embossing. Parts, and Products. 


ELECTRICAL INSULATION—for Motors, Transformers, Generators, etc. 


DEVELOPMENT—Research and Engineering of New Materials, , 


Please write 
Dept. E 


for Technical Bulletin 
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Designing for Precision Gears (continued from page 211) 
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NEW COMPONENTS 





SILICON POWER DIODE has capacity of se- 
Dark corner of 
block represents volume of silicon rectifier. 


lenium rectifier same size as block. 


Termina/ 


PN junction 


---l/q -28 threads 


’ 
Mounting’ stud 


THESE FUSED SILICON DIODES are at present available at ratings of 50, 
100, 150 and 200 v. When mounted in a finned case, these units can be oper- 


ated at higher ambient temperatures. 


Silicon Rectifiers Handle Kilowatts of Power 


The two outstanding advantages of 
fused silicon diodes are said to be the 
phenomenally high efficiencies even 
in low-voltage systems and the ability 
to operate at temperatures from 
C up to 190 C. The theoretical po 
tential of silicon as a power rectifier 
has been recognized for several years; 
in fact, several low silicon 
diodes capable of operating at high 
temperatures have become commer- 
cially available within the past year. 
These diodes have had voltage drops 
at maximum rated forward current 
ranging from several volts down to 
about 1.5 v. The internal heat gen- 
eration is nearly proportional to the 
product of this forward drop and the 
maximum current. Thus, it is ex- 
tremely important that this value be 
as small as possible in order to make 
practical a rectifier having rated cu 
rents in the range of 10 to 100 amp. 

A development program to reduce 
this drop to nearly the theoretical 


—65 


pow Cr 


has resulted in diodes which 
have a typical drop of only 0.7 v at a 
current of 8 amp and at a cell tem- 
perature of 190 C. The rating of 
the new WN-5051 rectifier, when 
mounted in a finned case 1 x 14 in. 
dia and having natural convection 


value 


cooling with a 65 C ambient, 1s 15 
amp at 200 v peak inverse. A selen 
ium rectifier capable of carrying 15 
amp at this ambient would requirc 
plates of 45 sq in. cross-section. Since 
the rating pel 


plate is only about 30 v, seven such 


commercial voltage 























Forword voltage drop 




















40 


Forword current (amp) 


TYPICAL FORWARD VOLTAGE drops resulting from forward currents up to 40 
amp (at 25 and 190 C junction temperature) are indicated by this curve. 
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AND MATERIALS 





plates in series would be necessary. 
Thus the selenium stack would have 
a volume of about 150 cu in. as com- 
pared to 2 cu in. for the silicon unit 

a space and weight saving of about 
70:1. 

Since each selenium plate has a 
forward drop of about 1.4 v and seven 
series plates are required, the total 
forward drop of the selenium unit is 
10 v while that of the silicon is slightly 
less than 1 v. As a consequence, the 
efhciency of the silicon cell is greater 
than 99 per cent as compared to onl 


°2 j 
Li Y Lh 


Hi 
ohh 


a Ce 


SPECIFIED 


BY 


95 for the selenium, or, stated a dif- 
ferent way, the losses for selenium are 
five times larger than for silicon. 

One obvious advantage is reported 
to be that silicon can be operated with 
only moderate deratings at ambicnts 
of 180 C while selenium is undepend- 
able over 125 C, at the most. As a 
result, air cooling may be used in 
nearly all instances. 

At present, four voltage classifica- 
tions are available: 50, 100, 150 and 
200 v. They have a forward current 
rating of § amp with natural convec 


Frictionless, Ball Bearing Torque Limiter 


Completely automatic in operation 
on a ball bearing (A) design principle, 
a sequential clutch arrangement (B), 
which is driven as a solid member, per- 
mits this torque contro] unit to go 
into a completely free wheeling state 
when the predetermined torque is 


reached. It stays in free wheeling 
until it is released from the work. 
The clutch re-engages the torque-sen- 
sitive (C) mechanism when it is re- 
moved from the work, but only after 
the front bit holder engaging blocks 
(D) have been entirely disengaged. 


Threaded Perforations Reduce 
Valve Noise, Vibration 


Destructive vibration, trim deteri- 
oration, and high noise level which 
often occur in valves on liquid service 
is said to be reduced by a recently 
introduced plug valve. With ordi- 
nary valves, a negligible amount of 
energy is converted to heat as a re- 
sult of the friction of the liquid upon 


itself and on the surfaces of the valve. 
Most of the potential energy becomes 
kinetic, and, due to the phenomena of 
cavitation, this kinetic energy is im- 
parted to the downstream piping in 
the form of severe vibration. 

In the new plug’s design, threaded 
holes are geometrically spaced around 


PRODUCT 


tion cooling in ambient air at 25 C. 
Higher current ratings up to 40 amp 
can be achieved with forced cooling. 
Present applications of these diodes 
include such diverse fields as magnetx 
amplifiers, rotating rectifiers on the 
shafts of brushless generators, welders, 
plating lines, power packs. Diodes 
having ratings of hundreds of amperes 
will be available soon. Westinghouse 
Electric Corp., 360 Collins Av., Pitts 
burgh 6, Pa. 
For more information— 
Circle 1, inside back cover 


I'he limiter cannot be influenced b‘ 
the operator, and negative angle en 
gaging blocks (E) prevent accidental 
release due to relaxing of pressure by 
the operator O1 fluctuating power pres 
sure. The device is always completely 
re-engaged and ready for instant ac 
tion even when the operator works 
with the power on continuously be- 
tween operations. 

The new clutch can be used on any 
available power source, from hand 
tools to automatic multiple-spindle 
drills, and has a positive, accurate 
torque range of 5 to 85 in.-lb and is 
easily adjusted to the desired torque 
It is impossible to impart impact ef 
fects to screws or nuts. Livermont, 
Inc., Maple and Myrtle, Monrovia, 
Calif. 

For more information— 
Circle 2, inside back cover 


TSR ore ag 
we 


CONTINUED ON PAGE 216 
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NEW COMPONENTS 


AND 


MATERIALS 


continued 





the plug skirt to create turbulence 
and distribute energy release over a 
large surface area. Potential energy is 
converted directly to heat by means 
of the internal turbulence of the 
liquid, with the result that less kinetic 
energy is available for damage to the 
piping. The rise in temperature of 
the metals is almost unnoticeable, 
since a very small amount of heat 
takes the place of a large amount of 
mechanical energy. 

hese new control valves are offered 
in nominal sizes from 3 to 16 in., 
with either single or double-seated 
construction. Plug material and flow 
characteristics are varied in this new 
design according to customer speci- 
Dahl Co., 175 
5, RI. 


fications Hammel 
Post Road, Providence 


For more information— 
Circle 3, inside back cover 


Centrifugal Snap Switch 
Protects Against Overloads 


This new switch is especially de- 
signed to eliminate the dangerous con- 
sequences of overloading as well as 
belt slippage or breakage or other con- 
ditions which would reduce rpm on 
mechanical or electrical devices. At a 
predetermined minimum speed, the 
device will stop the operation of the 
unit. It is especially recommended 
for use on appliances such as clothes 
driers, washers, and air conditioners, 
as well as electric motors and com 
pressors and other such equipment. 


While operating at normal speeds, 
the rotary section of the switch under- 
speed control does not touch the sta- 
tionary switch. No friction or wear 
is involved. Only when speed falls 
below the predetermined minimum, 
does the rotary section move. 

Three parts comprise the switch, 
all of which are frictionless in opera- 
tion. A simple retaining plate permits 
positive attachment of the switch to 
the shaft of the operating unit. ‘To 
this retaining plate is attached the 
heart of the switch. This is a one 


piece conical shaped disk, made from 
highest quality, heat treated spring 
steel. Centrifugal weights are mounted 
directly onto this disk. When actua- 
tion takes place, the disk is moved 
outward in a horizontal direction. To 
the disk is attached an insulating 
spool, which makes the actual contact 
with the stationary switch. Torq En- 
gineered Products, Inc., Interstate St., 
Bedford, Ohio. Life expectancy of 
the switch is 1.5 to 3 million cycles. 


For more information— 
Circle 4, inside back cover 


High Torque Motor Weighs 18 Oz 


This motor is designed to drive 
hydraulic servo valves or other mech- 
anisms which demand fast response 
and high output force proportional to 
input current. It is rated at 9 Ib of 
force for 40 ma differential current. It 
may be driven from two miniature 
output tubes in push-pull, or from 
magnetic amplifiers. When magnetic 
amplifiers drive the motor, low-impe- 
dance, high-current coils are available 
which dissipate the same power. 

The stroke of the motor (+0.015 
in.) is proportional to input differen- 
tial current. The displacement sen- 


sitivity is 7 in. per amp, or 20 ma 
for full-stroke. 

This 18-oz motor is assembled with 
steel dowels and is reported to with- 
stand severe vibration without dam- 
age. The armature is of balanced 
construction so that large lateral accel- 
erations have virtually no effect on 
armature position. The motor is de- 
signed to operate in the ambient tem- 
perature range of —65 F to 400 F. 
Raymond Atchley, Inc., 2340 Sawtelle 
Blvd., Los Angeles 64, Calif. 


For more information— 
Circle 5, inside back cover 


CONTINUED ON PAGE 218 
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A new dimension in motors! 


SHORTER 


Performance Rated motors 


SAVE SPACE... 
SAVE WEIGHT 


This new line of shorter, round- 
frame, end-mounted motors by 
Century can give you greater free- 
dom in design and engineering. 
They meet modern demands for 
compactness and weight-saving 
... with even better performance. 


No special mountings are re- 
quired! These shorter Century 
motors have full-size NEMA 
“D” flanges. They are inter- 
changeable with all other popular 
makes of standard end-mounted 
motors. The shorter motors are 
available in sizes from 1 to 15 
H.P. .. in open or totally enclosed 
fan-cooled frames . . . for vertical 
or horizontal applications. 


For full data, call your nearest 
Century Sales Office. 


Pete oTons CENTURY ELECTRIC COMPANY 


Ye to 400 H. P. 
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Seat Ring Replaced 
While Valve Remains In Line 


A renewable seat ring gate valve 
that is asserted to assure replacement 
of a seat ring in 7 to 10 min. under 
all conditions and with the valve body 
still installed in the line, has just 
been announced. It is only necessary 
to disassemble the bonnet and then 
unscrew and lift out the seat rings 
from the body. The new seat rings 
slip into place and are easily secured 
again with set screws. 

One construction feature is that 
the angle of the pointed end of the 
retaining screw is complementary to 
the angle of the seat ring. The result- 
ant line of contact holds the seat 


rings securely and rigidly in place 
without excessive pressure being put 
on the screws. The screws are sili- 
con bronze. The fine pitch threads 
of the screw eliminate any possibilit, 
of its backing off in service. 

Supplied with rising stem and non- 
rising stem, in 4, 3, 1, 14, 14 and 2 
in. sizes, the new gate valve is suit- 
able for service conditions on 200 Ib. 
steam, 400 Ib water, oil or gas lines 
requiring full flow and frequent opera- 
tion. Fairbanks Co., 393 Lafayette 
St., New York 3, N. Y. 


For more information— 
Circle 6, inside back cover 





Printed Circuit Laminate 
Can Be Punched Cold 


A manufacturer of printed circuits 
makes them in one of two ways. He 
starts with a copper clad laminate and 
makes his circuit by etching away un- 
wanted copper. Or, he plates conduc- 
tive patterns on the surface of a lami- 
nate. He must finish the part by 
blanking it out with a punching die. 

Until a recently introduced lami- 
nate made its appearance, it has been 


necessary to heat this type of lami- 
nate to avoid fractures and cracks. 
This heating causes expansion and 
contradiction when the part cools. 
The expansion and contraction are 
not uniform and vary with the amount 
of heat used and the time the strip 
of laminate is exposed. This has 
caused the finished circuit to be off in 
registration and consequently many 
rejections result. 

Grade XXXP-36 material is not 
only a high insulation resistance ma- 


terial of approximately 1 million 
meghom, but, according to the manu 
facturer, will also cold punch up to 
vy in. thickness. Formica Co., 4614 
Spring Grove Ave., Cincinnati 32, 
Ohio. 


For more information— 
Circle 7, inside back cover 


Heating Elements of 
Impregnated Glass Cloth 


As much as 60 w per sq in. capacity 
is claimed for this heating element 
sheeting in special designs. They can 
be wrapped around surfaces as small 
as 1 in. dia. 

They are made of glass cloth 
treated with a newly developed inor 
ganic material. ‘They are unaffected 
by temperatures as high as 600 F, by 
solvents and by most acids. The new 
sheets are available in any size up to 
36 x 42 in. and in resistances from 
10 to 10,000 ohm per sq in. They are 
UL-approved. Electrical Coatings, 
Inc., 100 Bread St., Salem, Mass. 


For more information— 
Circle 8, inside back cover 


Miniature Governor 
For Fhp Motors 


A centrifugal governor for fhp mo- 
tors is made entirely of metal and 
nonhygroscopic materials, and so is 
unaffected by fungus or humidity. The 
unit is designed for use with motors 
operating on 30 v, dc, or 110 v, ac. 
Contacts open when a pre-set speed 
is exceeded, shutting off the power. 
When speed drops below the set value, 
the contacts close. 

Construction includes platinum 
contacts, a coin silver-plated commu 
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equipment 
against 
overloads 


use Adlake 
mercury relays 


The new Adlake Mighty Midget relay, like all Adlake 
relays, requires no maintenance whatever . . . is quiet 
and chatterless . . . free from explosion hazard. Dust, 
dirt, moisture and temperature changes can’t affect 
its operation. Mercury-to-mercury contact gives ideal 
snap action, with no burning, pitting or sticking. 


Write for catalog and information. 


The Adams & Westlake Company 
Established 1857 « Elkhart, Indiana « New York « Chicago 


Ye 
Cloke DB your’ 


a 


the original and largest manufacturers 
— oo of mercury plunger-type relays 


hap 
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tator, beryllium copper springs, and 
an aluminum body. Governors are 
factory set to regulate at any one de- 
sired speed, from 6000 to 21,000 rpm. 
The setting of this new motor con- 
trol is adjustable to +2 per cent. 
Length of the governor is 4 in.; com- 


MECHANICAL COMPONENTS 


a deat Saal Se TOPOL ARIE 
oe , 


mutator width, s% in.; commutator di- 
ameter, # in. OD; clearance diameter, 
1 in. The unit takes a 4 in. shaft. 
Nader Mfg. Co., 2661 Myrtle Av., 
Monrovia, Calif. 


For more information— 
Circle 9, inside back cover 


Hinged Gear Joint 


\ hinged gear joint is said to carry 
shaft-transmitted around cor- 
ners with ease. The maker of the joint 
claims that it operates in most appli- 
cations where power must be “angled” 
to anv position from 3 deg away from 
a straight line to 140 deg away from a 
straight line. Furthermore, there is 
no need to shut off or reduce the 
speed of the power transmission. 

Produced originally as a component 
to be used in the remote control of 
glass bottle-making equipment, the 
joint as currently made is designed 
for use on three shaft sizes, ws, 4 and 
‘« in., and with an overall length of 
104 in. Primary link in its power 
train are two bevel gears which have 
been modified to mesh smoothly and 
consistently through the full 137 deg 


pow er 


arc, despite a constantly changing re- 
lationship between the pitch line and 
the axis of each gear. When in a 
fully “closed” position (when the axis 
is only 3 deg from a straight line), all 
teeth in unusual gears are 
meshed. In the fully open position, 
four teeth are engaged. 

Housing for the unit is a drop- 
forged and heat-treated section made 
in two parts. Although intended 
primarily for use on hand-operated re- 
mote controls, the new hinged gear 
joint is also suited to use on out-of- 
line power transmissions up to + hp 
at speeds not exceeding 1750 rpm. 
Gray & Prior Machine Co., 614 
Windsor St., Hartford, Conn. 


these 


For more information— 
Circle 10, inside back cover 


Spring Holds Hub on Shaft 


This German-designed 
wedged between hub and shaft unde: 
pressure applied by hand tools. 
outer ring expands and the inner ring 
Che said to 
transmit the maximum torque for a 
shaft diameter because full 
strength of both hub and shaft is 
utilized. The unit consists of a straight 
cylindrical shaft and hub bore, elim 
inating all stress concentrations, pet 
mitting liberal tolerances on simpk 
cylindrical surfaces. U.S. Automatic 
Corp., Amherst, Ohic. 


device is 
The 


contracts assembly is 


given 


For more information— 
Circle 11, inside back cover 


Adjustment Takeup With 
Babbitted, Roller or Ball 
Bearings 


A new one-piece hinged top frame 
permits access to the bearing block 
and adjusting screw. The top swings 
upward after three bolts are removed 
from the base. A new arch-frame de- 
sign adds strength to the end brackets. 
Welded to the top cover angle, the 
brackets form a rigid frame capable 
of withstanding heavy loads without 
twisting or altering bearing alignment. 

The takeup is interchangeable with 
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Precision designing and construction of 
the spindle head illustrated make possible 
extremely accurate profiling or milling 

at twelve operating speeds ranging from 
260 to 6200 rpm. Design specifications 
include four pairs of Fafnir Super 
Precision Ball Bearings on the spindle 
shaft. These “jewels of industry” provide 
the ultimate in axial and radial rigidity. 
They run cool under exacting conditions 
of load and speed . . . conserve power .. . 
need no adjustment .. . and are 
permanently grease-packed. 

It’s in places like this where limits are in 
.000Iths that you find Fafnir Super- 
Precision Bearings . . . because they are 
manufactured in a separate super-precision 
department to the highest standards of 
dimensional control . . . in a wide range of 
sizes and types. There could be no better 
example of the “attitude and aptitude” of 
Fafnir engineers toward solving 

bearing problems. 

If bearings are important to you, a few 
minutes spent with a Fafnir representative 
may help you get the right answer quickly. 
The Fafnir Bearing Company, 

New Britain, Connecticut. 


MOST COMPLETE LINE IN AMERICA 


if limits are 


measured in 
-OOO1ths. 
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previous designs for use on a wide 
variety of materials handling equip- 
ment such as apron, belt, chain, drag, 
flight and slat conveyors, providing a 
positive means of adjustment. 

The takeups are available with 
babbitted, ball or roller bearings. The 
bearing blocks have a longer base for 
added stability, and they are inter- 
changeable with previous designs. 
Babbitted blocks have pipe top for 
grease cup or fitting. Ball or roller 
bearing blocks come with hydraulic 
type fittings. Link-Belt Co., 307 N. 
Michigan Ave., Chicago 1, II. 


For more information— 
Circle 12, inside back cover 


Medium Duty Ball Bearings 


Chis line includes both ball bear- 
blocks 


cartridge 


ng pillow ind ball bearing 
mounts. Full self- 
ilignment is said to be provided by 
the spherical outer race of the ball 
bearing inner unit, which fits ac 
urately into the spherical seat in the 
semi-steel housing, 

Metallic-backed synthetic seals are 
mechanically 


flange 


anchored in position 
and will not blow under grease gun 
pressure. The lubricant is effectively 
sealed in; dust and dirt are excluded. 
\ locking pin prevents rotation of the 
outer bearing race while allowing full 
self-alignment. The bearing is securely 
locked to the shaft by means of two 
vet screws through the collar at 120 
deg. ball com- 
pletely assembled, 
“pre-lubricated and ready to mount 
on the shaft. Both the pillow blocks 
and flange cartridge mounts are avail- 
able from stock in popular transmis- 
sion sizes. Dodge Mfg. 
Mishawaka, Ind. 


These bearings are 


factory adjusted, 


Corp., 


For more information— 
Circle 13, inside back cover 


Speed Reducers of 
0.018 to 34.14 Hp 


A line of speed reducers comprised 
of nine models available in a total of 
108 sizes has been announced. Models 
include single reduction—worm gear 
type; double reduction—worm gear 
type; double reduction—worm and 


helical gear tvpe. The horsepower 
range is from 0.018 to 34.14 hp, 
with a ratio range of 5:1 to 4460:1 
and a maximum output torque range 
of 103 to 34,767 in-lb. 

(he manufacturer claims that in- 
creased horsepower and torque output, 
and greater overhung load capacity has 
been achieved as a result of increasing 
diameters on both the input and out- 
put shafts. Also, larger, 
tapered roller bearings have helped to 


stronger 


increase the load carrying capacit) 
A newly designed housing provides 
greater thermal capacity and a more 
secure, vibrationless mounting. Win 
smith, Inc., Springville, N. Y. 


For more information— 
Circle 14, inside back cover 


r 


Gearless Differential 


Designed for applications wher 


minimum backlash is required, the 


Model 17 


balls instead of conventional planetary 


51 makes use of precision 





Extra-Heavy Duty 
Flexible Shaft 


Heart of this shaft is a core 1} in. 
dia. This core is made up of layers 
of tightly wound high-grade music 
wire. This shaft can transmit up to 
1650 in-lb of torque at 440 rpm. 

The heavy duty flexible casing is 
lined with oil tempered spring steel, 
reinforced with wire braid, covered 
with oil-resistant impregnated fabric 
and an abrasion resistant rubber 
jacket. The casing serves as the bear- 
ing surface for the core and also re- 
tains the lubricant. If desired, extra 


reinforcement can be put on one end 
as shown. 

The new shaft is provided with 
steel-backed bronze sleeve bearings a 
each end, which allow the core to 
float inside the casing. Couplings of 
various bores are available for con 
necting up at each end. Also, 
applications where there is apt to b 
a change in length of the drive, square 
slip joints, 18 in. long, are available 
for connection at one end of the 
shaft. Stow Mfg. Co., 426 State St., 
Binghamton, N. Y. 


Ol 


For more information— 
Circle 15, inside back cover 
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Sikorsky rotor heads stress ESNA 
A 16-year fastener field test 


How many different stresses are exerted on this rotor head as 
it controls the cyclic and collective pitch of the five main blades 
of the Sikorsky 556 designed to transport 26 fully equipped 
troops? Since it also transforms engine power into forward 
motion or vertical flight, the stresses add up to an interesting 
but complicated problem in dynamics, Notice that Sikorsky has 
solved the fastening problems related to this rotor head design 
with dozens of standard hexagon and double hexagon Elastic 
Stop nuts. 

They are self-locking, maintain precision adjustments and 


assure fastener security under the vibration and stress loads 
normal to helicopter flight. 

Sikorsky Aircraft Company had been using Elastic Stop nuts 
for over a decade before it began developing rotary wing air- 
craft in 1939. They have been a steady ESNA customer for 27 
years and Elastic Stop nuts have been a standard fastener on 
every new Sikorsky design. 

If you recognize the practical value of almost three decades 
of “flight tested” experience on all types of air frames and 


engines ... you'll rely on Elastic Stop® nuts 


ELASTIC STOP NUT CORPORATION OF AMERICA 


Department N83-102 * 2330 Vauxhall Road * Union, New Jersey 
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gears. The balls and plate upon which 
they ride are made of tungsten car- 
bide and are lapped to insure accuracy. 

rhe unit is installed in a servo-type 
cuse. Both input gears are accessible 
through the side of case 
Sterling Precision Instrument Corp., 
34-17 St., Flushing 54, 
N. Y. 


slots in 
Lawrence 


For more information— 
Circle 16, inside back cover 


Precision Multi-Jaw 
Coupling 


These stainless steel couplings are 
immediately available from stock and 
manual or. me- 
disen- 
gagements of shafts or unit assemblies 
are required. ‘They are designed for 
three basic shaft sizes: $, # and } in. 
dia. Pic Design Corp., 160 Atlantic 
Ave., Lynbrook, N. Y. 


For more information— 
Circle 17, inside back cover 


can be used where 


chanical engagements and 


= 
Lattice-Type 
Vibration Mounting 
These bonded-rubber lattice mount- 
ings are said to provide a high degree 


of vibration and noise isolation, par- 
ticularly in the low-frequency, high- 


amplitude range. This new mounting 
is being produced with capacities 
ranging from 250 to 3000 Jb and static 
deflections from } to 14 in. Bonded- 
rubber lattice mountings have been 
used successfully in the past to isolate 
vibrations from vibrating screens, 
vibrating conveyors, foundry shake- 
outs, generators, food processing 
equipment, air conditioning com- 
pressors, shipboard equipment and 
others. Lord Mfg. Co., 1635 W. 12 
St.. Erie, Pa. 
For more information— 
Circle 18, inside back cover 


Roller Chain Sprockets 


Finished bore roller chain sprockets 
that can be installed without rework- 
ing are now available for immediate 
delivery. They are offered in Type B 
single widths. They are made of high 
carbon steel, ready for hardening, and 
come in a wide range of popular sizes. 
Bores range from % to 2% in., while 
the number of teeth per sprocket range 
from 10 to 24 in., 4 through 1 in. 


| 
aii 


pitch. All sprockets are complete with 
keyway and setscrew. Manufactured to 
conform with ASA specifications, the 
sprockets are interchangeable with all 
other standard, single-width, roller 
chain sprockets. Morse Chain Co., 
Ithaca, N. Y. 


For more intormation— 
Circle 19, inside back cover 


Heavy Duty 
Vibration Mountings 


These mountings consist of a cast 
semi-steel housing containing helical 
steel springs, rubber thrust bumpers, 
nylon dampers and a steel base plate 
with sway control assemblies. A dual- 
purpose bolt secures the mounting to 
the machine and provides leveling. 

Nylon-lined, pre-compressed, cylin- 




















drical rubber bumpers absorb thrust 
in any horizontal direction. The ny- 
lon liners protect the rubber from 
abrasion and thus assure a constant 
degree of stiffness. Because of the 
low-friction characteristics of nylon, 
an unusually high degree of thrust 
control is said to be obtained without 
any undue increase in vertical stiffness. 

The line consists of 41 standard 
sizes, ranging in rated load capacity 
from 100 to 6500 Ib with higher load 
capacities available. T. R. Finn & Co., 
Inc., Hawthorne, N. J. 


For more information— 
Circle 20, inside back cover 


Adjustable-Length Handles 


This handle has adjustable center 
spacing 34 to 6 in. On special orders, 
an unlimited maximum center spacing 
can be furnished. Height above panel 
can vary from lx to 2 in. 

Handles are made of brass and are 
nickel plated. They are aiso available 
unplated or can be plated in any finish 
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Because makes ball and roller bearings of 
many types and sizes, serves all industries. 





That is why you get unbiased advice based Gm 
tionally broad experience when S06 = Gmmams 
product-assistance staff helps you put the 
bearing in the right place im) oduc 


SKF INDUSTRIES, ING., PHILA 
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AND ROLLER BEARINGS 


© 1955 SKF Ind jes, Inc, 
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IMPROVED SPHERICAL 
ROLLER BEARING... 


Size for size, more capacity and longer life than any other 
spherical roller bearing. Introduced by @&ct two years ago; 
now available in the popular series. Already adopted by hun- 
dreds of leading manufacturers. 


HIGHER CAPACITY CYLINDRICAL 
ROLLER BEARING... With crowned rollers and 
cylindrical raceways, engineered for today’s high speed— 
high load applications. Available with flanged or flange- 
less rings to meet design requirements. 


a 


. 


» QUALITY PRODUCTS 
i ee « - 
. 


A 


“SV” UNIT PILLOW BLOCK WITH 
SUPERIOR BEARING SEAL... 


Red Seals, of DuPont “Fairprene”, team with a rotating 

flinger to exclude dirt and retain lubricant. The “SY” Pillow 

Block is easy to mount — just slide unit on shaft, tighten two 
set screws. And the “SY” is interchangeable with ex- 
isting installations. 


QUIETER RUNNING SINGLE-ROW 
DEEP GROOVE BALL BEARINGS... 


With proven #cs# Red Seals which keep dirt out and lubri- 
cant in. Available with any of 13 combinations of Red Seals, 
shields and snap-rings. 


To Get The Moet \Gluable 
Book You Ever Hod... 


Catalog #350 — Cormplete technical and 

engineering data on (S's complete anti- 

friction line. Send for your copy to SKF 

. B® INDUSTRIES, INC., PHILADELPHIA 32, PA. — 

NX | — manufacturers of M&F and HESS-BRIGHT® 


bearings. nin 


= | NO ROLLER BEARINGS See idea for design engineers on other sae: = 


©1955 GE industries, inc. 
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. BED PLATE FOR WORLD’S LARGEST TESTING MACHINE 


Here being positioned on its supports is the bed plate for the new testing machine at Lehigh University’s Fritz 
Engineering Laboratory. Fabricated by Baldwin-Lima-Hamilton Corporation, the machine's capacity of 5,000,000 Ib 
and sizes of specimens it can handle make it the world’s largest universal testing machine. Obviously strength was a 
vital requirement in the steel for the bed plate. So was weldability, for the plates in the weldment range up to 3% in 
in thickness. Mayari R low-alloy, high-strength steel was chosen for this gruelling service. Not only is Mayari R 50 pet 


stronger than carbon structural steel but it is actually easier to weld in heavier plate thicknesses 


| 
pETHLEHEY 


Catalog 353 tells the Mayari R story in full. If you would like a copy, just write our nearest office. 


BETHLEHEM STEEL COMPANY BETHLEHEM PA. 
On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Cort 


Mayari R makes it lighter... stronger...longer lasting 
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desired. They are available with or 
without ferrules and are furnished in 
fs in., No. 18 thread. They are sup- 
plied with or without nuts and 
washers. U. S. Engineering Co., Inc., 
521 Commercial St., Glendale 3, 
Calif. 


For more information— 
Circle 21, inside back cover 


Filter-Lubricator for 
} and } in. Pipe 


Oil is always present in the air 
stream in this unit~and accordingly 
there is said to be instant response to 
sudden demand changes. The mo- 
ment air flows through this unit oil 
moves with it. The unit has no oil 
tubes, needle valves or syphons to 
cause lag in oil movement. This in- 
stantaneous oil flow is readily adjusted 
by turning the control on top of the 
lubricator. This control raises and 
lowers a porus metal oil feed wick as 
well as varying the size of the venturi 
which governs the air velocity around 
the wick. Both air and oil are filtered 
and both filters are permanent and 
re-usable. The filter unit of the filter- 
lubricator has a built-in automatic 
cleanout which drains all collected 
moisture when the air line pressure 
if off. Nu-Jett Products Corp., 1355 
Michigan N. E., Grand Rapids, Mich. 

For more information— 
Circle 22, inside back cover 


High Temperature 
Rotary Mechanical Seal 
This seal is said to be successfully 


handling hot oils or hot water at 
temperatures up to 800 F. Construc- 


tion generally is of stainless steel, with 
stainless U-ring shaft packings. De- 
sign allows for thermal expansion. 
The seals do not require stuffing box 
flushings, unless to control vapor 
pressures in the box, or to flush out 
any excessive coke formation which 
might be encountered in high tem- 
perature applications. Durametallic 
Corp., 2104 Factory St., Kalamazoo, 
Mich. 


For more information— 
Circle 23, inside back cover 


Cast Aluminum 
Weatherproof Enclosure 


This hinged cover container is 
available in sizes ranging from small 
ones to one that is 24 x 36 x 12 in. 
Adalet Mfg. Co., 14300 Lorain Ave., 
Cleveland 11, Ohio. 


For more information— 
Circle 24, inside back cover 


Indexing Feed Tables 


Guaranteed against over-ride and 
capable of indexing on 24 indexes at 
300 sps with a 40 Ib load on top of 
the 74 in. dia plate, these tables are 


designed for use in areas where space 
is limited. A 10 in. dia plate is op- 
tional. 

Mounting is provided for either 
horizontal or verticle application and 
compressed air is available through 
the center stud for actuation of sec- 
ondary equipment. ‘The tables can 
be set for either 4, 6, 8, 12 or 24 in- 
dexes per revolution and special in- 
dexes are available on order. Accuracy 
is said to be +0.001 in. at the peri- 
phery of the standard top plate. A. K. 
Allen Co., 57 Meserole Ave., Brook- 
lyn 22, N. Y. 

For more information— 
Circle 25, inside back cover 


Hydraulic O-Rings 
For —65F to 275F 


The compond these rings are made 
from was developed expressly to meet 
functional: and physical requirements 
such as those included in MIL-P- 
18017. Parker Appliance Co., 17325 
Euclid Ave., Cleveland 12, Ohio. 


For more information— 
Circle 26, inside back cover 


Slabbed Head 
Self-Locking Set Screw 

For applications in which the slab 
portion cannot extend beyond the 
tapped hole, this set screw is said to 
provide a positive locking action that 
is effectively retained in all positions. 


CONTINUED ON PAGE 228 
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Only .250” THICK 
i I 


12.000 
1.D. 


Feal-Slaim ... by Kaydon 


world’s thinnest radial ball bearing 


ERE’S a typical example of Kaydon’s Reali-Slim unique 
radial ball bearing that’s finding wide application in 
practically every industry. Reali-Slim are the world's finest 
thin-section bearings and proportionately are thinner than 
a wedding ring. The bearing illustrated here is 12.000” I.D., 
12.500” O.D., .250” thick — weighs less than 8 ounces. De- 
signed for minimum weight and space limitations, it has a 
static load capacity of 5,520 lbs. and 894 lbs. at 100 rpm. 
If you’re looking for Reali-Slim, lightweight, radial ball 
or roller bearings, look at Kaydon’s Reali-Slim line. Besides 
hundreds of standard Reali-Slim designs, there’s a wide 


aw KAYOUN 


MUSKEGONe+MICHIGAN 





variety of special races, seals and separators to meet special 
bearing problems. What's more Kaydon is able to produce 
these Reali-Slim, high-precision bearings because Kaydon 
specializes in the unusual. In addition, Kaydon bearing 
engineers are prepared to give you valuable help with tech 
nical bearing application problems 

For complete data on Reali-Slim bearings for standard or 
special applications, ask for engineering Catalog No. 54 RS 
Reali-Slim Ball Bearings — in Conrad, angular con- 
tact, 4-point contact and other types are available in 
seven standard cross sections from .250” to 1” and in 
bore diameters from 4” to 40”. 


Reali-Slim Roller Bearings — in radial or taper roller 
types are available in cross sections from %," and in 
bore diameters from 5” to 40”. 


ENGINEERIN 


All types of ball and roller bearings — 4” bore to 120” outside diameter 
Taper Roller ¢ Roller Thrust ¢ Roller Radial ¢ Bi-Angular Roller ¢ Spherical Roller ¢ Ball Radial ¢ Ball Thrust Bearings 
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Also, being flush with the surface, the 
practically tamper 
proof as well as resistant to accidental 
removal. A special wrench is provided 
to use when removal is desirable. Sct 
Screw & Mfg. Co., Main St., Bartlett, 
Ill. 


screw becomes 


For more information— 
Circle 27, inside back cover 


Aluminum Cases 


aluminum 


A line of 


ment 


drawn instru 


cases for electronic and instru 


ment manufacturers is 11 x 7} in 
high with depth varying, as ordered, 
5 yes 

from 4 to 84 in. 


furnished in any quantity from onc 


[hese cases are 
to thousands without tooling cost, and 
within two 
Additional 
operations, such as piercing holes in 


shipment can be made 
weeks of receipt of order. 
meter, dial o1 


the front cover for 


cable openings, additional dimples, 

chassis slides, fasteners or finishing, 

can also be done by this manufacturer. 

Zero Mfg. Co., 1121 Chestnut St., 
Burbank, Calif. 

For more information— 

Circle 28, inside back cover 


Cleated Conveyor Belt 


A belt for in- 
cline or decline conveying has no 
joints, cracks or gaps. The cleat and 
the body of the one solid 
piece. Cleats can be made any height, 
width and spacing, and as stiff or as 
flexible as They will flex 
around pulley diameters, compatible 
with weight of the belt. 

Colors available are white, tan or 
black. They can be supplied in rub 
ber, neoprene or special compounds 


cleated conveyor 


belt are 


desired. 


for resisting grease, oil, juices, chem- 
icals. A. J. Sparks Belting Co., 867 
Grandville Ave., $.W., Grand Rapids, 
Mich. 


For more information— 
Circle 29, inside back cover 


Canned Rotor Pump 


These 4 through 3 hp leakproof 
units use fabricated parts in their con- 
can be 


struction which 


with 
zirconium 
and Hastelloy as well 
is Monel, and the 
various types of stainless steels pre 
400 


pel cent more bearing area 1s said to 


clad 


such metals as titanium, 


serics metals, 
Carpenter 20 


viously available. 


Approximately 


be provided by the bearings developed 
for this 
semi-floating and can be replaced from 


series. ‘These bearings are 


front or rear of the pump without 
special tools and without breaking 
piping connections. 

Capacities to 170 gpm and heads to 
150 ft are available. Standard tem- 
perature and pressure limits are 350F 
and 150 psi. Chempump Corp. 
Station H, 1300 E. Mermaid 
Philadelphia 18, Pa. 


For more information— 
Circle 39, inside back cover 


Lane, 


Two-Coil Magnetic Pulley 


It is claimed that this two-coil de 
sign produces a flux 
pattern with a deeper magnetic feld 


more effective 
at the center of the pulley, a pattern 
which conforms to normal conveyor 
load conditions. In many applications 
it is possible to install a two-coil 
pulley of 
three-coil pulley 
he 
available in a variety of widths and 
diameters ranging from 12 to 60 in 
Stearns Magnetic, Inc., Milwaukee 46, 
Wis. 


smaller diameter than a 
handling the same 
two-coil construction is 


job. 


For more information— 
Circle 31, inside back cover 


Oil-Free Air Pressure Pump 


An integral motor-pump unit for 
cquipment requiring automatic pres 
both 
and pump on a common shaft. No 


sure up to 20 psi has motor 
seals or shaft packings are used. Self- 
lubricating thrust plates and blades 
of carbon-graphite composition take 
up wear automatically, Oil-free pump 
impeller parts are assembled on the 
end of the armature shaft. 

Pump displacement is 0.304 cu in 
per rev. Rated capacity of the pump 
is 550 cu in per min free air delivery 
at 20 psi discharge pressure under 


standard sea level inlet conditions. 
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GUIDEROL 


Bearing used in 


ENERGY 





ae 


hydraulic pumps for attachment to farm tractors 
OUTWEARS PREVIOUS BEARING 15 to 1 


The great load-carrying capacity and 
the compact size of the Guiderol 
Bearing are the principal reasons 
why Energy Farm Equipment Com- 
pany of Monticello, Iowa, uses the 
Guiderol for gear support bearings 
in its hydraulic pump. 

Energy reports, “We are one of the 
largest manufacturers of hydraulic 
pumps used as attachments to farm 
tractors . . . Our production is ap- 
proximately 10,000 units a year and 
we owe much of our success to the 
excellent performance of the McGill 
Bearings used.” 


| 


The report adds the overall product 
is improved because closer tolerances 
can be maintained, maintenance is re- 
duced to zero and length of life is 15 
times that of the bronze bearing pre- 
viously used. 


BEARING SELECTION GUIDE 


A revised 140 page Bear 
ing Selection Guide, com 
plete with 30 pages of 
vital engineering data, 
has been released by the 
McGill Manufacturing 
Company. Ask for Cata- 
log No. 52. 


} Insure performance with MSGILL ii 


Ofnniveria ty 


McGILL MANUFACTURING COMPANY, INC., 
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201 N. 


LAFAYETTE ST., 


MARION HOISTS 
HANDLE HEAVIER LOADS 
WITH 

GUIDEROL® 

BEARINGS 


Marion Heavy-Duty Hydraulic Hoists 
ire built to “handle heavier loads with 
aster action” withstanding ex 
GR-20 


Bearings, used as gear support bear 


while 


treme abuse. Four Guiderol 
ings in the pumping mechanism for 
these dump bodies, have the capacity 
ind dependability for trouble-free op 
eration under these tough operating 


conditions. 


CAREFUL MATERIAL SELECTION 
DICTATES GUIDEROL® BEARINGS 
FOR NAVCO COUNTERPOISE HANGERS 


4 
t 


In its Counterpoise pipe hanger, Na 
tional Valve and Manufacturing Com- 
pany uses the best and most durable 
materials to enable it to carry 
up to 16,000 pounds and travels up to 
The entire hanger is de 
signed to take advantage of the Guide 
rol capacity and performance. 


loads 


12 inches. 


MULTIR OL —GUIDEROL—cansro full type roller bearings 


VALPARAISO, INDIANA 
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Automatic shut-off under increasing 
pressure conditions is provided at 18 
psi. Relief valve is set to crack at 
22 psi. Motor is $ hp, at 3450 rpm, 
60 cps single-phase, 
duty. Weight is 36.82 
pounds. Lear, Inc., Lear-Romec Div., 
Elyria, Ohio. 


115 v, ac, 4 amp, 
continuous 


For more information— 
Circle 32, inside back cover 


Porous Fluorocarbon Filters 


filters 
with 
molded flow passages and are designed 


[hese porous fluorocarbon 


are of all-welded construction 


for easy disassembly and cleaning. A 
square foot of filter area is contained 
in a volume 2 in. high and 34 in. OD. 
Porous Plastic Filter Co.. 
N. Y. 


Glen Gove, 


For more information— 
Circle 33, inside back cover 


Filter Cartridge of 
Glass Fibre 


hese filter cylinders are being of- 
fered in 2, 10, 25 and 50 micron 
grades. Each cylinder is lined with 
glass cloth to lint-free 


fiber insure 


filtration and has variable density. 
Porous Plastic Filter Co., Inc., 30 Sea 
Cliff Ave., Glen Cove, N. Y. 


For more information— 
Circel 34, inside back cover 


Canned Motor Pump 


Combining an heat ex- 
with a temperature 
pump design, this pump is said to 
be capable of handling Dowtherm, 
Arochlor, hot fats, hot oils and similar 
fluids at temperatures as high as 1000 
F’. Model CHS pumps are available 
in 5 and 74 hp sizes and Model CFT 
units in 7 and 14 hp. Maximum head 
developed is 195 ft and maximum 
capacity is 250 gpm. Chempump 
Corp., Station I, 1300 E. Mermaid 
Lane, Philadelphia 18, Pa. 

For more information— 


Circle 35, inside back cover 


integral 


changer high 


ELECTRIC POWER, 


Controlled Volume Pump 


Pump with instrument air stroke 
length adjustmert has recently been 
made available for use in pneumatic 
process control systems. Designed to 
solve specific low capacity flow control 
problems, the new pump utilizes an 
air servo system with feedback loop. 

Stroke length of the new pump is 
infinitely adjustable from zero to 100 
per cent of full length by means of a 
reversible rotary air This 
motor and other components of the 
pneumatic servo system are housed in 
a 22-in. high cabinet. 

Sensitivity is such that 1/70 
change in instrument control air 
pressure causes re-setting of stroke. 
Milton Roy Co., Station N, 1300 E. 
Mermaid Lane, Philadelphia 18, Pa. 

For more information— 
Circle 36, inside back cover 


motor. 


psi 


CONTROL 


Small Magnetic Counter 


For moderate counting duty, on 
applications where extreme long life 
is not required, this reset magnetic 
counter can be connected in series 
with any device having a contact ar- 
rangement. It may be actuated by 
any type of switch, relay or photo 
electric unit. 

Maximum recommended speed is 
700 counts per miuute. Power con- 
sumption is 4.5 w at rated voltage 
(24 and 110 v, ac—d-c types are 
standard). Voltage variation is per- 
missible up to 10 per cent but not 
more than 10 vy. Counter measures 
24 x 24 in. high. Standard counter 


CONTINUED ON PAGE 232 
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AUTOMOTIVE MFR. GETS 
INCREASED OUTPUT WITH 


STERLING SPEED-TROL! 


Through use of Speed-Trols we can utilize the 
full productive capacity of our Sheridan cut- 
ting and forming presses. Because of Speed- 
Trol’s infinite speed adjustment and accurate 
speed regulation our presses can accommo- 
date the wide variety of types and thicknesses 
of materials which we use and for which the 
presses were designed, reports J. Vallance, of 
Arvey Corp., Detroit, manufacturers of auto 


motive products. 


STERLING SPEED-TROL 
GIVES YOU VARIABLE SPEED 


CONTROL NECESSARY FOR: 
EQUIPMENT ADAPTATION TO: Sequence 


synchronization — operators abilities —load 
variations due to differences in quantity, 
quality, weight, size, tension, hardness or shape 
of material to be processed, machined, con- 
veyed, blended, mixed, etc 


PROCESS CONTROL OF: Temperature— 
viscosity — level — pressure — flow —etc 

TIME CONTROL OF: Baking—drying— 
heating — cooking — pasteurizing — soaking — 
chemical action —etc 


With Speed-Trol you get the maximum in 
production, plant efficiency, quality and profit 


SEPARATE MOTOR 
SPEED-TROL DRIVE 


For applications requiring separate 
motor and variable speed transmission. 


OVER 60 ILLUSTRATIONS T x Be i g P| ELECTRI € 
showing how Sterling 
Electric Power Drives reduce M oTo ” Ss 


production costs. Write for Plants: New York City 51; Chicago 35; Los Angeles 22; Hamilton, Canada; Santiago, Chile 
Bulletin No. 203-A Offices and distributors in all principal cities 
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has three figures but four may be 
provided on special order. Veeder- 
Root. Inc., Hartford 2, Conn. 


For more information— 
Circle 37, inside back cover 


Five-Digit 
Electrical Counter 


An electrical counter designed for 
high-speed impulse recording meas 
ures 3 x lis x 4,4 in. Each counter 
is enclosed in a metal cover, 
available either as an individual unit 
or in strips of ten, with a 


sturdy 


common 
cover. A flexible spring clip holds each 
unit firmly in place on the mounting 
plate. 

The mechanism of the counter is 
built so that the wheels cannot jam 
or get out of mesh. Each counter 
wheel is made of nylon. The coil of 
the unit is terminated with soldering 
luge in rear. North Electric Co., 
Galion, Ohio 


For more information— 
Circle 38, inside back cover 


Miniature Recording 
Counter 


This instrument is capable of ac 
cepting pulses or contact closures at 
“the rate of 1000 per min, this electro 
mechanical recording counter may be 
furnished to facilitate actuation by a 
wide variety of input signals. Data 
is presented in sharp clear ¥ in. high 
numerals on a 24 in. paper tape. It 
is also available in a card printing 
model 

Automatic reset is a standard fea- 
ture. Printer may be actuated man- 
ually by pushbutton or automatically 
by signal. Streeter-Amet Co., 4101 
Ravenswood Ave., Chicago 13. 


For more information— 
Circle 39, inside back cover 


Repeat Cycle Timer 


Typical applications fer this timer 
include sign flashing, life testing, bag 
filling, refluxing and automatic weigh- 
ing. An electronic circuit with two 
cold-cathode triodes is used. No 
warm-up is required and no filament 


power is consumed. Independent ad- 
justability of both on and off cycles 
from 0.1 to 12 sec is provided. Out- 
put is a_ single-pole, double-throw 
relay with 5 amp contacts. ‘Timer is 
available for panel mounting or in a 
3 x 4x 5 in. box. G. C. Wilson & 
Co., 1915 8 Ave., Hutington W. Va. 


For more information— 
Circle 40, inside back cover 


Timer and Programmer 


This ten-speed unit (minutes to 
weeks) consists of a program disc 
(6 in. dia) and a number of cams 
and switches, according to the appli- 
cation. Adjustable cam arrangement 
gives from 5 to 95 per cent of the 
time cycle on or off at every one of 
the ten speeds. Gorrell & Gorrell, 


Haworth, N. J. 


For more information— 
Circle 41, inside back cover 


Photoelectric Control 


A photoelectric control for 
tective as repetitive type 
applications the phototube 
normally sees light is announced. The 
plate relay energizes when the light 
beam is on the phototube and all 
tubes are operating. The relay de- 
energizes when the light beam is 
interrupted or when a tube filament 


fails or any tube loses emission, af 


pro- 
well as 


where 


fording “fail-safe” 
tective 
smoke detection, level and limit con 


operation for pro 
type applications such as 
trols, safety controls. 

The Model F1A requires 5 ft-c min 
light, 0.125 min phototube light time 
and 0.025 min phototube dark time. 
The sensitivity adjustment is enclosed 
to prevent tampering and equipped 
with shaftlock to hold setting. Plate 
relay contacts are rated at 8 amp, 115 
v, ac, non-inductive load. Autotron 
Co., Box 722-V, Danville, Ill. 


For more information— 
Circle 42, inside back cover 


Relays With 
Integral Rectifiers 


reliability 
throughout the range 25 to 400 cps 


Increased operating 
ac, is said to be provided in these 
incorpo 
convert ac to 


relavs. Full-wave rectifiers 


rated in these relays 


rectified dc, thus providing d-c op 


eration from a-c power supply. In 
creased operating sensitivity, higher 
contact pressures, greater resistance t 
vibration, reliable operation through 
much wider variation in voltage o1 
current, freedom from a-c hum and, 
reduced size art 
rectified relays arc 


1 wide range of con 


in Maly cases, 


| he 


with 


claimed 
available 
tact 
sealed or dustproof ericlosures as w ell 
as open. Magnecraft Electric Co., 
3350Y W. Grand Ave., Chicago 51. 


For more information— 
Circle 43, inside back cover 


combinations in hermetically 


Relay Operates at 
10 Millisec 


Available either hermetically sealed 
or with dust cover, this relay is de- 
signed for d-c applications in contact 
combinations from single-pole, single- 
throw to double-pole, double-throw 
Capacity is up to 1.5 amp inductive 
coil re 
sistance to a maximum of 30,000 
ohm. The bounce and chatter are 
eliminated by the built-in wiping ac- 
tion in the contact movement. Drop- 
out if desired can be adjusted to about 
65 per cent of pick-up. Wattage re- 


and 5 amp resistive, with 


CONTINUED ON PAGE 234 
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_ SHAKEPROOF LOCK WASHERS 


The purpose of lock washers 
is to keep screws and 
nuts tight. 


Spring tension forces the 
edges of each tooth te 
bite deeper. 


To meet the majority of your 
locking needs, there are 
nine standard types. 


Sample 
Kit 


Shakeproof Lock Washers 
provide positive locking action 


that ordinary washers cannot give. 


Shakeproof Lock Washers 
lock tighter 
as vibration increases... 


The variety and styles of 
“specials” to meet individual 
requirements are unlimited! 


Now ... make your own tests! See for yourself how SHAKEPROOF 
Lock Washers can save time in assembly and protect the quality 
of your products. Write for your free sample kit today! 


WORLD’S BROADEST LINE OF 
MASS-ASSEMBLY FASTENINGS 





Only Shakeproof Lock Washers 
have these exclusive 
tapered-twisted teeth... 


and the locking power of each 
tooth is multiplied by the 
number of teeth. 


For maximum savings, buy 
Shakeproof Lock Washers pre- 


assembled on screws as SEMS. 


me 
me 


where each tooth is a strut to 
resist all loosening rotation 
of threaded fastening. 


Their exclusive mechanical lock 
resists loosening as no 
other lock washer can! 


Pre-assembled on nuts, 
Shakeproof Lock Washers save 
time—specify KEPS®. 


SHAKEPROOF 


lows" 


DIVISION OF ILLINOIS TOOL WORKS 


St. Charles Rd., Elgin, Illinois - Offices in Principal Cities 
In Canada: Canada Illinois Tools Limited, Toronto, Ontario 


OP Py © 
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quirement is 250 milliwatt per pole. 
Dimensions, 14 x 3% in. above mount- 
ing line. Hedin Tele-l'echnical Corp., 
87 Dorsa Ave., Livingston, N. J. 


For more information— 
Circle 44, inside back cover 


Magnetic Motor 
Control Relay 


This relay carries full UL approval. 
The 9100 is a three-pole, single-throw, 
normally open relay. Motor load rat- 
ings are for 2 hp at 115 v, ac, and 
3 hp at 230 v, ac, single-phase. For 
polyphase, the ratings are 3 hp at 115 
v, ac, and 74 at 230 v, ac. Coil voltage 
available in this model are for 12, 
24, 115 and 230 v, 50/60 cps. 

Contact load ratings are for 30 amp 
full load, and for 180 amp, stalled 
rotor, on both single and polyphase 
230 v, ac. Leach Corp., 5915 Avalon 
Blvd., Los Angeles 3, Calif. 


For more information— 
Circle 45, inside back cover 


Metal Enclosed 
Appliance Relay 


Completely enclosed in a metal 
case, this relay is plugged with molded 
bakelite on the contact end. Three 
contact leads are equipped with fe- 
male AMP terminals; coil has two 
male AMP terminals. In either ac 
or de the unit is available for 6 to 
115 vy. Contacts are rated up to 8 
amp at 115 v non-inductive. Contact 
combination is single-pole, double- 
break. Dimensions are 2 11/32 x 
1 7/32 x 1 7/32 in. Guardian Elec- 
tric Mfg. Co., 1621 W. Walnut St., 
Chicago 12, II. 

For more information— 
Circle 46, inside back cover 


Magnetic Motor 
Control Relay 


A single-pole, single-throw, nor- 
mally open relay for motor control 
carries UL approval. This relay has 
motor load ratings of 14 hp at 115 v, 
ac, and 3 hp at 230 v, ac. Contact 
load ratings are for 20 amp on either 


115 or 230 v, ac, single-phase, and 
for 114 amp locked rotor at 230 v, ac. 
Leach Corp., 5915 Avalon Blvd., Los 
Angeles 3, Calif. 


For more information— 
Circle 47, inside back cover 


Dual Switch 


A single-actuated dual switch de- 
signed for a wide range of industrial 
control and electronic applications is 
of the low-force, double-pole design. 
It is said to have the ability to switch 
two isolated circuits at the same time. 
The switch consists of two basic 
switching units operated by a single 
roller-lever actuator. Operating point 
of one switching unit is field adjust- 
able to provide either simultaneous 
actuation or a definite sequence of 
operation. 

The 6AS13 is available with a 
variety of lever lengths, either straight 
or formed levers, with or without a 
roller. Positions of levers can be varied 
to left or right to fit existing applica- 
tions in which a single-pole, double- 
throw basic switch was previously 
used. Basic switching units of the 
6AS13 are UL—listed at 15 amp, 125, 
250 or 460 v, ac; 4 amp, 125 v, de; 
+ amp, 250 v, dc. However, various 
other basic switching units can be 
used to provide higher electrical ca- 
pacity for d-c circuitry, or for special 


Single-Actuated 


circuit applications. Dimensions 
1é{ x 148 x 1% in. Operating charac- 
teristics of the switch, assembled with 
two 15 amp basic switch units, are: 
operating force, 8 oz 
force, 4 oz 


max; releasc 
min; differential travel, 
0.109 in., max; and overtravel, 0.020 
in., min. Micro Switch, Freeport, Il 


For more information— 
Circle 48, inside back cover 


All-Electronic 
Ultra-Sensitive Relay 


Low-current, low-power devices 01 
circuits such as an ordinary photocell! 
are enough to activate this relay. The 
unit was specifically designed for con 
trol of high-power, high-current loads 
up to 60 amp or 3 hp at 115 v, ac, 
from devices or circuits with imped- 
ance values ranging from 10 megohm 
(3 microamp) to 100,000 ohm. 

The relay is also available for con 
trol of loads up to 35 amp or 2 hp at 
115 volts, ac, and may be had for 
either normally open or normally 
closed operation. Dimensions, less en- 
closure, are 2} x 5 x 83 in. long. UL- 
approved enclosures are available. 
Ebert Electronics Corp. 212-24 Ja 
maica Ave., Queens Village 28, N. Y. 


For more information— 
Circel 49, inside back cover 


Plunger Switch Handles 
To 20 Amp 


Dozens of different switching com 
binations are said to be possible with 
a plunger switch that makes or breaks 
one or two circuits in sequence. It 
handles up to 20 amp at 230 v, ac. 
The plunger can be actuated by a cam, 
door or indexing knob. The compact 
design of the switch, 1, in. dia, 
makes it practical to group several 


CONTINUED ON PAGE 236 





Product Engineering — October, 1955 





BEARING TROUBLES? 


on” 


NO SIR! Not with new 


Reliance Motors and 
METERMATIC ..eethe 


1 found out how to put an end to burned out 
bearings from the Reliance Metermatic Bulletin, 
A-2406. Why don’t you write for one? = .:«0 


RELIANCE incincrainc co-* 
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switches for synchronized operation by 


P. R. Mallory & 
Washington St., 


1 rotary cam device 


Co., Inc., 3029 | 
Indianapolis Ind 


For more information— 
Circle 50, inside back cover 


Pressure Switches 


his 4-oz pressure-sensitive device 
may be set to respond to hydraulic o1 
pneumatic pressures of 100 to 12,500 
psi. It is said to be applicable to in 
dustrial systems. Various mountings 
or envelopes are available. Gorn Elec- 
Co., Inc., Stamford, Conn. 
For more information— 
Circle 51, inside back cover 


tric 


Mercury Safety Switches 


High current interrupting capacities, 
requiring a minimum of space, are said 
to be offered in a line of mercury con 
tact switches for momentary pushbut 
ton or selector type operation. Stand 
ard fully 


models in single or multiple units, as 


designs include enclosed 
well as open bracket types for panel 
board applications 

Heavy duty, steel jacketed, mercury 
hermetically 
sealed and provide safety for hazardous 


actuator contactors are 
or Corrosive atmosphere. Mercury-to- 
mercury contacts are friction free and 
possess a high order of efficiency both 
as to long life service and ability to 
absorb periodical high over-loads with- 
out damage to electrical character- 
istics. Industrial Automation Corp., 
2415 W. Montrose Ave., Chicago. 


For more information— 
Circle 52, inside back cover 


Miniature Pressure Switch 


\ senes of miniaturized, vibration- 
resistant, differential and gage pressure 
switches originally developed for air- 
craft and missile systems applications 
operate in inert gases and fluids, engine 
and hvdraulic oils and aromatic fuels, 
ind afte designed to withstand vibra 


tion up to hey weigh 4 Ib. 


Operating temperatures range from 
65 F to 165 F. Operating pressures 
of the 6300 


50 psi. Body length is 2 in. and the 


Series range from’2 to 
unit is 14 in. dia. Southwestern Indus- 
tries, 5880 Centinela Ave., An 


geles 45, Calif 


Los 


For more information— 
Circle 53, inside back cover 


Mercury Contact 
Pulse Switch 


The rotation of this switch and the 
establishment of a temporary contact 
as the mercury flows past the elec 
trodes is simplified by mounting the 
glass part within a cartridge. An in 
stantancous pulse of many amperes is 
caused to flow between the electrodes 
while the drop of mercury passes be 
tween them. Contact is made first and 
positively interrupted thereafter. 

From the axes of the insulated car- 
tridge protrude metallic contact rods 
concentrically on both sides. These ex- 
ternal metal electrodes serve both as 





well as 
the means by which the switch is sup 
ported between uprights. They also 


conductors of electricity as 


make possible simple mechanical rota- 
tion of the cartridge. The pulse switch 
can be turned, tilted, driven by a 
motor or other means of 
electrical 


rotation, 
estab 
lished for one pulse every 180 deg 
Application of this new switch to puls 
ing and temporary contacting devices 


whereby contact is 


such as vending machines, electro-mag 
netic counters and other relay-operated 
devices flashing aircraft beacons, strect 
lights and advertising signs is expected 
Tensitron, Inc., Harvard, Mass. 


For more information- 
Circle 54, inside back cover 


A-c Rotary Solenoid 


Designed basically for a-c use, this 
solenoid can be operated by standard 
voltages without the use of rectifiers, 
transformers. The pure rotary move 
ment produced at the shaft simplifies 
application by eliminating the need for 
counter-balancing the spiral action of 
some rotary devices. The torque de- 
veloped by the solenoid provides all 
the desirable force characteristics of 
conventional linear-type solenoids, but 
permits installation without levers and 
linkages. 

This rotary solenoid is essentially a 
toroidal coil system wound on a stator 
and a shaft-mounted rotor. When en 
ergized, the magnetic field causes the 
rotor and shaft to turn. Eight basic 
sizes provide a range of forms, offering 
a variety of torque values from frac 
tional to 62.5 in-lb at maximum 
stroke on continuous duty models. In 
termittent duty models for higher 
torque values are available. Stock mod 
els give 20, 30 and 45 deg rotation. 
Any other rotation angles up to 60 deg 


CONTINUED ON PAGE 238 
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seep POWER GIANT 


ruggedness 


‘Jeep’ POWER GIANTS combine their tough rugged- 
ness with real design simplicity . . . to add a new 
ease in field servicing to their unusually long oper- 
ating life. Hitch up to this compact, powerful line of 
POWER GIANTS. Write for bulletins today! 


SAE BELL HOUSINGS SPEED REDUCERS 
AND CLUTCHES Incorporates over 


center clutch, PTO 
Rugged cast SAE 24 and reduction 
and 5 bell housings gears. Ratios 
support rear of engine trom 1.37 to 
Clutch assemblies 3.9 to 1 

including splined disk 
and clutch for low cost 
coupling ovailable 





POWER TAKE-OFF AUTOMOTIVE TYPE 
Direct drive with positive TRANSMISSION 


engaged and disengaged Installation includes 
positions. Close «=, : avtomotive type 
adjustment of 7, bell-housing, clutch 
clutch without ( 2 and transmission 

f 


A 
special tools An economical speed 
= ~+) reducer, using 
. production parts 


or special needs, please inaqvire 





HITCH UP TO THESE LONG LIFE DESIGN FEATURES 


a iHours more of dependable i Rugged prone 
service becouse of valve rotators and drop forged crankshott. Precision 
stellite valves counter balancing for smooth balonce 


th only from 


: x. 

; : = nusually strong copper-chrome 
ee; Hord chrome piston rings Unusvally ? ee 

: : : alloy block that also increases piston 
maintain compression longer 
ring life 

= tExclusive positive crankcase More power and less weight 
ventilation forces filtered air through then any engine of comparable dis 
engine carrying away all condensotes placement 





SPECIFICATIONS 
MODEL Jeep Hurricane Lightning 
Cylinders & Head 41 4F él 
Cu. In. Displ 134.2 134.2 161.0 
Range Mox. BHP 22-60 22-70 28-75 


Range Max. Speed 1200 1200 1200 


000 

for % power 
wee ‘s 70 horses ls " 
in a 2 ft. length. 











Write for: 4 & 6 cylinder bulletins 
"Power Unit Bulletin 


1455 N. COVE BLVD. 
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can be provided. Standard electrical 
rating is 115 v, 60 cps, ac. Lee Spring 
Co., Inc., Dept. 96, 30 Main St., 
Brooklyn, N. Y. 


For more information— 
Circle 55, inside back cover 


Pressure Control Switch 


Available in both single and double 
terminal models, this gage, encased in 
1 stamped steel, hermetically sealed 
case, has close on-and-off settings and 
is said to consistently hold precise 
cut-in, cut-out settings in test installa- 
tions. A spring-loaded diaphragm, in a 
special seat design, can be equipped 
with optional additional overload pro- 
tection in the form of a special stem- 
located dampener mechanism. The 
new gage measures 13 x 2% in. from 
top of terminal to end of fitting. Avail- 
able also with } or 4 in. threaded fit 
ting. Pressure range is to 100 Ib. 
Rochester Mfg. Co., Rockwood St., 
Rochester 10, N. Y. 


For more information— 
Circle 56, inside back cover 


Watertight Switches 


[hese switches are designed to with- 
stand water, dust and oil. An O-ring 
shaft captive 
watertight switch cover, and six back 
In addition a 
glass fibre arc shield has been adopted. 

The new switches are made in a 
variety of styles which include: double- 
pole, single-throw, double-break; three- 
pole; double-break; double-pole, single- 
throw. double-break; neutral-position, 


seal, cover screws, 4a 


cover screws are used. 


double-throw, double-break, normally 
open; neutral-position, double-throw, 
double - break, normally-closed. All 
models have isolated circuits. R. B. 
Denison Mfg. Co., 102 St. Clair 
Avenue N. W., Cleveland 13, Ohio. 


For more information— 
Circle 57, inside back cover 


Two-Pole Magnetic 
Motor Controller 


Small size, quiet operation, low 
coil power, and screw terminal connec- 
tions for simple installation are said 
to be provided by a two-pole, single- 
throw relay for motor starting and in- 
dustrial control of refrigeration and 
heating equipment. This relay has full 
UL approval. Designed for normally 
open operation, motor load ratings are 
14 hp at 115 v, ac, and 3 hp at 230 v, 
ac. Maximum contact load ratings are 
for 20 amp at either 115 or 230 v, 
ac, single-phase, and 114 amp locked 
rotor at 230 v, ac. Leach Corp., 5915 
Avalon Blvd., Los Angeles 3, Calif. 


For more information— 
Circle 58, inside back cover 


Adjustable Speed Drive 


This unit can be coupled or belted 
to an existing motor to provide a speed 
control of +2 per cent for ‘ans, centrif- 
ugal pumps and compressors, and is 
designed to handle constant 
torque loads such as mills, conveyors, 
machine tools. With it, the user can 
operate a load at the optimum speed; 
can change speed smoothly by means 
of a knob, or can control it automat- 
ically: The system consists of a drive 
installed between the motor (or other 
drive) and the load, a wall-mounted 
magnetic amplifier speed control and 


also 


a control rheostat mounted at any con- 
venient location. The drive is air 
cooled and requires no external cool- 
ing system. It can be either belted or 
coupled to the motor and load. 

The drive itself consists of a “ring 
member” connected to the input shaft 
and driven by the motor, and a “mag- 
net member” which is mounted cn 
the output shaft znd turns the load. 
There is no solid physical connection 
between the ring and magnet member, 
although they are connected through 
two bearings. The ring member is 
driven at constant speed. The mag- 
net member is excited by d-c current 
from the control, and the d-c current 
through the field winding sets up a 
magnetic attraction between the two 
rotating members. More field excita- 
tion increases the magnetic force be- 
tween the constant speed ring member 
and the magnet member, so that the 
magnet member speed increases. 

The new drive is designed for use 
with motor speeds of 870, 1150, or 
1750 rpm. Horsepower ratings of the 
two sizes range up to 95 hp for fan- 
type loads. For constant torque loads, 
the output ranges up to 75 hp, de- 
pending upon input speed and re- 
quired speed range. Electric Machin- 
ery Mfg. Co., Minneapolis, Minn. 


For More information— 
Circe 59, inside back cover 


Small Two-Circuit 
Limit Switch 

This switch is equipped with a 
roller-arm actuator which can be field- 
adjusted through 360 deg with positive 
locking in any position. Actuation can 





CONTINUED ON PAGE 240 
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Use Schrader blow guns... 36 designs and styles 


Schrader Blow Guns are made to fit your hand... 
fit your job! Schrader Blow Guns are built to take it 
here’s why: 

They’re rugged both in design and construction. 
Bodies are drop-forged either of brass or stainless steel. 

They’re convenient—can be used anywhere. Blow 
gun circuits—using Schrader Couplers, Hose and Auto- 
matic Hose Reels—take little space, yet put com- 
pressed air right at your fingertips. 

They’re economical—they have few moving parts. 





And replacement parts, when and if needed, are easily 
installed. 

They're versatile—with nine interchangeable noses 

both fixed and adjustable—that fit all three standard- 
type guns, you can’t think of a blow-gun application 
that Schrader can’t meet. 

It’s easy to find out for yourself what a wide selec- 
tion of blow guns is in the complete Schrader Line of 
air control equipment. Write today—or, if you prefer, 
fill out the coupon below. 


LEADERS IN AIR CONTROL SINCE 1844 














A. SCHRADER’S SON 


SPECIAL ADJUSTABLE NOSES 


Division of Scovill Manufacturing Company, Incorporated 


477 Vanderbilt Avenue, Brooklyn 38, N. Y., Dept. C-10 


VARIOUS STANDARD NOSES Name 


The complete Schrader line of pneumatic 
accessories includes everything you need 


1 am interested in more information on 


Company 
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NEW COMPONENTS 


AND 


MATERIALS. 


continued 





be clockwise, counter-clockwise or in 
both directions. The actuator head 
may be removed in the field and faced 
at any of four positions at 90 deg an- 
gles. 

Contact arrangement is two-circuit, 
couble-break. Electrical rating is 10 
amp at 120, 240 or 480 v, ac; pilot 
duty rating is 0.2 amp at 115 v, dec, 
0.1 amp at 230 v, d-c, and 0.04 amp 
at 550 v, de. Micro Switch, Freeport, 
lil. 

For more information— 
Circle 60, inside bock cover 


Fhp Motor Speed Control 


his reactor-type control, for vary- 
ing or reducing voltage on 1/50 to 
4 hp shaded pole motors, has capaci- 
ties of 0.5 to 7.0 amp, 20 to 40 v 
drop, 115 and 220 v line voltage. Ad 
justment mechanism is of the sliding 
type. 

Dimensions are 3 x 4 x 6 in. This 
control may be used to reduce speed 
on shaded pole and split capacitor mo- 
tors and to reduce voltage in other a-c 
equipment. Killeen & Son Production 
Engineering Co., 340 W. Compton 
Blvd., Gardena, Calif 


For more information— 
Circle 61, inside back cover 


Motor Speed Control 


Illustrated is a 1/15 hp control. 
Other larger units will be available. 
hey are designed to deliver stepless 
control from dead stop to above base 
speed. Motor speed is set by the oper 
ator and thereafter remains constant 
within 2 percent in spite of line and 


load variafions. All the standard fea 


tures such as dynamic breaking, re 


versing are available. No electronic 
tubes are used in these controls. Elec- 
tric Regulator Corp., Pearl St., Nor 
walk, Conn. 


For more information— 
Circle 62, inside back cover 


Speed Control for 
1 Hp Applications 


This 1 hp variable speed unit oc- 
cupies maximum space of 16%* x 214 
x 114 in. in vertical model. Available 
in speed ranges of 2:1 through 8:1, 
the controller can be obtained in any 
one of 112 different assemblies to 
meet space requirements. A new spiral 
groove lubrication system is used. In 
case of excessive lubrication, “over- 
flow” outlet carries excess lubricant 
away from disc faces and V-belt. 

Handwheel control is standard but 
mechanical, automatic and electric re- 
mote controls also are available. Reeves 
Pulley Co., Columbus, Ind. 


For more information— 
Circle 63, inside back cover 


Miniature Electro-Magnetic 
Clutch 


his clutch is lv x 22 in. 


2% long, 


weighs 54 oz, has a torque output of 
7 in.-lb and a power consumption of 
3 w. The clutch has a speed of re 
sponse in the neighborhood of 10 to 
15 millisec. 

In addition to on-off clutch service, 
the unit may be used as a high speed 
non-chattering brake, and for slip ap- 
plications for restricted periods of 
time. The design of the clutch allows 
for considerable mis-alignment _ be- 
tween the driving and driven members 
without malfunction of the unit. Dial 
Products Co., 7 
onne, N. J 


Bergen Court, Bay- 


For more information— 
Circle 64, inside back cover 


Low-Range Pressure 
Transducers 

This unit measures either gage o1 
differential pressure in the ranges 0.00 
to 0.05 and 0.00 to 1.00 psi. High 


wccuracy and high resolution characte1 


istics are reported to make the new 
pickup particularly suitable for sensi 
measurements, vacuum 
studies, alti 
equip 


tive air-flow 


equipment precision 


meters and medical research 
ment. 

The pickup consists of a 1% in. dia, 
beryllium-copper bellows fastened to 
the rigid pickup case and connected to 
resistance 
bridge. Separate input pressures are 
brought to bear on either side of the 
bellows through threaded connection 


holes in the pickup case. Movement of 


a special, strain-sensitive 


the bellows produces an electrical out 
put signal proportional to the differ 
| he 


design can withstand overloads up to 


ence between the two pressures 
15 psi. The pickup is housed in a 
case 24 x 1% in. high. Dynamic Instru 
ment Co., Inc., 28 Carleton St., Cam 
bridge, Mass. 


For more information— 
Circle 65, inside back cover 


Motor Reduces 
Starting Shock 


For two-step starting, half of this 
motor’s winding is energized across 
the line as the first magnetic contactor 
closes. At the end of a timed cycle, 
the second contactor closes to bring 
in the second half of the winding in 
parallel with the first. In_ typical 
three-step starting, the motor start 
with reduced voltage on the first wind 
ing, accelerates as full voltage is added 
to the first winding and then, in the 
third step, reaches rated speed as the 
second winding is brought in at full 
voltage. Even less current draw than 


CONTINUED ON PAGI 


242 
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keep it hot, keep it dry...inacold place 


dl PRESSTITE 


PRESSTITE ENGINEERING COMPANY 


sos 
eS 


PRESSTITE sealing compounds at work! 


with PAESST/TE PERMAGUM’ 
sealing ribbon #576.1 


Problem: To hold the refrigerator mullion heater wire assembly 


securely in place. 


Solution: Before installing heater wire units behind the mullion, 
wires are firmly imbedded in Presstite #576.1 Permagum sealing 
ribbon. This insulates the wire and keeps heat from going back into 
the insulation area. Permagum’s high adhesive bond holds the heating 
assembly firmly in place. The sealer features excellent resistance to 
water and moisture; it never hardens or becomes brittle, even at 
temperatures as low as-40°F. and never slumps at temperatures up 
to 350°F. It has no contaminating odor, especially important in 
refrigeration. 

Presstite produces over forty (40) varieties of Permagums alone; 
tapes as thin as 1/16”, beads as small as 1/8” diameter, and in bulk. 


Over 400 Presstite sealers provide for any 
sealing requirements in aircraft, appliance, 
communication, automotive, refrigeration 
and other industries. Consult Presstite, seal- 
ing specialists since 1924. 


In Canada: 
Railway & Power Engineering Corp., Ltd. 


3750 CHOUTEAU AVE. @ ST. LOUIS 10, MO. 











New Parts and Materials... . . .continued 
is needed with these standard steps 
can be provided. These motors are 
available for normal and high torque 
applications, in all standard enclosures. 
Power ratings are 5 to 200 hp. Howell 
Electric Motors Co., Howell, Mich. 


For more information— 
Circle 66, inside back cover 


Pressure Transmitter 


» This instrument is presently avail- 
able in pressure ranges up to 0 to 20 
psi, absolute, differential or gage. Re- 
peatability is within the limits set by 
the resolution of potentiometer wind- 
ing of 230 wires (0.45 per cent). Di- 
mensions: 2.4 x 1.75 in. dia. Weight 
is less than 6 oz. G. M. Giannini & 
Co., Inc., 918 E. Green St., Pasa- 
dena 1, Calif. 


For more information— 
Circle 67, inside back cover 


Fan-Cooled Motors 
1 to 5 Hp 


This totally enclosed, fan-cooled 
motor is recommended for use in dirty, 
dusty, fume and mist-laden atmos- 
pheres that could damage the ordinary 
open motor. In addition to meeting 
all NEMA requirements, the new 
drive’s fan is designed to provide op- 
eration in either direction. Brackets 
are provided for bolting the motor to 
the machine or the machine to the 
motor. Century Electric Co., 1806 
Pine St., St. Louis, Mo. 


For more information— 
Circle 68, inside back cover 


Close-Coupled Pump Motor 


A motor with a face-type registered 
bracket and special shaft suitable for 
close-coupled centrifugal pump appli- 
cations has been developed. Built to 
the rerated NEMA specifications, the 
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for 


Eractiug 
CYLINDER 
CONTROL 


CHOosE FROM a broad selection of 
Hanna Valves to meet your requirements 
for exacting Air and Hydraulic 
control. Illustrated are but a few of the 
complete line of hand, foot, electric and 
pilot operated valves for directional and 
speed control. They all carry the 
Hanna nameplate—an assurance of 
extraordinary care in design and 
manufacture—which means years of 
maintenance-free operation. Your Hanna 
sales representative offers specialized 
experience in selecting valve combinations 
and developing control circuits. 


SEND FOR CATALOG 


Hanna Valve Catalog No. 254 
includes descriptions and speci- 
fications on the complete line. 


4" UNITITE JR. VALVES 


Hanna 4” Valves control aiz, oil cr water pses- 
sures up to 500 p.s.i. The control lever requives 
only 80° movement for reversal. Hanna 4” 
Valves are 4-way but can be made 3-way, by 
plugging one port. Three models — column, 
standard and manifold mount—are available. 
Ideal for tubing and light piping. 


ELECTRIC VALVES 


The Hanna 4-way Solenoid Valve is small, com- 
pact, with low current consumption. It is adapta- 
ble to straight line piping—capacity is equal to 
rated pipe size. Of balanced spool type, it has 
a built-in solenoid pilot valve. Piping may be 
from bottom, sides or a combination. Available 
in 4%”, 4%", %4” and 1” pipe sizes. 


SPEED CONTROL VALVES 


Hanna Flo-Set Valves have micrometer grad- 
uations to assure exacting speed control. Avail- 
able in 44", 4%”, 4%” and 34” sizes, they are 
suitable for air, oil or water control, with 
maximum pressure to 250 p.s.i. They may be 
mounted in any position. 


UNITITE VALVES 


Unitite Valves are suitable as either 3-way or 4- 
way valves, operating at air, oil or water pres- 
sures up to 250 p.s.i. for the 4”, 4%", and 44” 
sizes ... up to 150 p.s.i. for the 1” size . . . and 
up to 100 p.s.i. for the 144” size. Three styles— 
for standard mounting, column mounting or 
manifold mounting—are available. 


FOOT OPERATED VALVES 


Available in %”, 4%”, %4” and 1” pipe sizes, 
Hanna Foot Valves are ideal for applications 
where it is desirable to have the operator's hands 
free for handling material. Single-pedal and 
double-pedal models, for pressures up to 250 
p.s.i, are available for use with double-acting 
air and hydraulic cylinders. 


34] Hanna Engineering Works 


HYDRAULIC AND PNEUMATIC EQUIPMENT. .. CYLINDERS... VALVES... RIVETERS 


1763 Elston Avenue, Chicago 22, Illinois 
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THE PEERLESS ELECTRIC COMPANY 


BLOWERS 
1406 W. MARKET ST. 


FANS . 


"4 tte ey 


A CONCISE GUIDE TO 
BETTER BLOWER APPLICATIONS 


This fact-packed 36-page catalog tells you 
everything you need to know about backward 
curve blowers. It shows the complete range of 
sizes from 124%” to 36%”; lists all performance 
ratings for each size at each motor rating; shows 
all variable speed ranges; gives you finger-tip 
reference to CFM ratings, outlet velocities, dis- 
charges and rotations. All blower performance 
ratings are guaranteed by Peerless. These facts 
are your guide to better, more efficient and more 
economical blower applications. If you require 
any special design features or engineering aid to 
develop the proper blower for your equipment, 
Peerless engineers will work with you to make it 
possible. Call us today. There’s no obligation. 


FAN AND BLOWER DIVISION 


» MOTORS -. ELECTRONIC EQUIPMENT 


WARREN, OHIO 


Smoothest Performers 


on the Market 





New Parts and Materials... .. .continued 


motor is available in ratings from | 
to 30 hp. 

For additional protection against 
water entering the motor, deflectors 
direct air and deflect water. The cast- 
ings are normalized for permanent ac- 
curacy. Windings are asbestos-pro- 
tected. Split-type conduit box can be 
rotated in 90 deg steps and located 
on either side of the motor. Rotors 
are electronically balanced and solid 
cast. U.S. Electrical Motors Inc., 
Box 2058, Terminal Annex, Los An- 
geles 54, Calif. 


For more information— 
Circle 69, inside back cover 


Totally Enclosed 
Air-Over Motor 


A totally-enclosed air-over motor, 
said to be nearly 30 per cent lighter 
than previous models and approxi 
mately 20 per cent smaller, is designed 
to produce varying horsepower with 
the application of varying: air veloci- 
ties. The new non-ventilated motoz is 
particularly suited to air-moving appli- 
cations. The motor is cooled by the air 
flow over it caused by the fan or 
blower it powers. Horsepower output 
can thus be increased without exceed 
ing the rated temperature rise of the 
motor 

The new motor is available in 
throngh 5 hp ratings and in frame 
sizes 182, 184, 213 and 215. General 
Electric Co., Schenectady 5, N. Y. 

For more information— 
Circle 70, inside back cover 


Fhp, Dual Voltage Motors 


A line of single-phase motors with 
ball bearings and dual-voltage wind 
ings at a price said to be approxi 
mately that of sleeve-bearing, single 
voltage motors has been introduced 
Used for driving air conditioning and 
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Here's how Peerless works with OEM's 
to produce the motors they need. 


This rugged Peerless Motor is a stand 
ard Peerless model adapted to the spe- 
cial requirements of a dry cleaning 
equipment manufacturer. It accelerates 
a 300-350 pound load of cleaning from 
rest to 30 RPM smoothly. It reverses 
under the same load during the washing 
process, and it does it all within safe 


temperature limits. The constant change 


TORQUE 


AND 


TEMPERATURE 


of work load weights is handled easily 
and efficiently. 

Peeriess Electric engineers worked 
with the OEM engineers to design this 
motor for a specific application. It is one 
of hundreds of teamwork engineering 
tasks performed by Peerless. 

Let's put our heads together and solve 
your motor problem. Call or write Peer- 
less today. We'll help you design o1 
select the Peerless Electric motor that 
operates your equipment best 


ELECTRIC MOTOR DIVISION 


THE PEERLESS ELECTRIC COMPANY 


FANS - BLOWERS - MOTORS - ELECTRONIC EQUIPMENT 
1509 WEST MARKET STREET © WARREN, OHIO 
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Photo courtesy the Martin Company 


Relays.for the Matador 


<< ~—Stsés “DIAMOND HX” 


® 


Matadors, surface-to-surface tactical missiles 
now deployed with USAF operational squad- 
rons in Germany, are products of the Martin 
Company, Baltimore. 

The relays, developed to help control its near speed-of-sound 
flight, are products of The Hart Manufacturing Company. 

They’re 4 PDT hermetically-sealed relays with a previously 
unobtainable combination of dependable characteristics engineered 
into remarkably small space and weight. 

A new bulletin gives complete data on the wide range of perform- 
ance characteristics which can be obtained with “Diamond H” 
Series R relays for critical jobs in the Matador and other missiles, 
jet aircraft controls, computers, high-speed cameras and other vital 
applications. Write for a copy today. 


The Hart Manufacturing Company 
206 Bartholomew Ave., Hartford 1, Conn. 


New Parts and Materials continued 
refrigeration machines, fans, pumps 
and blowers, compressors, conveyors, 
oil burners, the motors are offered m 

4 and 3? hp, and 1200, 1800 and 
600 rpm ratings, for 115 or 230 v, 
60 eps. Aceec Electric Corp., 40 1 
49 St.. New York 17, N. Y 


For more information— 
Circle 71, inside back cover 


1 
4 
~ 
5 


Electric Motors of 
1/6 to 1/12 HP 


UL-approved and built to NEMA 
specifications for oil burner motors 
with No. 56 frame, these motors are 
available in 3, 4, 1/10 and 1/12 hp 
sizes, either for 115 or 230 v, 50 cps 
(1450 rpm) or 60 cps (1725 rpm) 
operation. Weight is 154 lb, average. 
The Ohio Electric Mfg. Co., 5400 
Dunham Road, Maple Heights, Cleve- 
land, Ohio. 


For more information— 
Circie 72, inside bock cover 


Permanent-Magnet Motor 


These d-c motors have permanent 
magnet field assemblies and are 14 in. 
long. Weight is less than 3 oz. Hous- 
ing is machined from solid aluminum 
and low-torque ball bearings are sup- 
plied. 

Various clectrical characteristics are 
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Product Engineering 


Here’s how 


Kodak combines 


added work capacity 
with 14-inch 


screen economy 


in the new Kodak Contour Projector model 14. 


If you make heavy, bulky parts to close tolerances, the 
new Kodak Contour Projector, Model 14-5, has a place 
in your inspection program. 

For the 14-5 combines the heavy-duty work table 
and 8” travel of the Model 30 with the economy of a 
14-inch screen. 

The result: a projector that makes light work of 
checking heavy parts. 

Mechanically, the Model 14-5 provides a large (26” x 
8”) work table built to handle heavy loads without 
measurable deviation. A full 17.5” throat clearance 
helps you position cumbersome parts quickly and 
easily. Table travel of 8” in both horizontal and vertical 
planes speeds measurement. A built-in helix table ro- 


EASTMAN KODAK COMPANY 


tates 15° in either direction for gaging threads or 
similar parts. 

Optically, the Model 14-5 incorporates all the unique 
developments that have made the Kodak Contour Pro- 
jector, Model 2A, leader in its field: bright screen image 
for easy reading, six-station lens turret for instant 
change of magnification, and self-contained Surface 
Illuminator. 

For complete information on the Model 14-5, write 
for the new 12-page booklet “Projection Gaging with 
Kodak Contour Projectors.” It tells how this new 
precision projector can help you check parts and com- 
ponents to accuracies of the order of .0001”—quickly 
and economically. 


Special Products Sales Division, Rochester 4, N. Y, y 


the KODAK CONTOUR PROJECTOR 


October, 1955 





New Parts and Materials continued 

TO E LA B 0 RAT E © available with a range otf operating 

voltages from 6 to 50 v, no load speeds 

of 3000 to 20,000 rm, and power 

output up to 11 w, or approximately 

1/70 hp. Servo-Tek Products Co., 

Inc. 1086 Goffle Road, Hawthorne, 
N. J. 

For more information— 

Circle 73, inside back cover 


Subfractional Motor 
3-in. Dia. 


These synchronous motors have 
stainless steel shafts. The class is 
basically of the reluctance type, but 
the rotor is completely cylindrical with 
no irregularities or slot openings. ‘This 
is said to promote more uniform 
torque and quieter operation. 

The stator has slotted construction 
with distributed windings. Mylar in 
sulation is used in the stator slots 
End caps are of die-cast aluminum 
Either ball or sleeve bearings are avail 
able. The standard mechanical con 


eal aad struction provides face mounting b‘ 
signal and power current through means of the motors own fram 
slip rings between stationary and aed Denies Llat tenia 
rotating equipment. screws. Available ratings include mo 
tors of 1/50 to 1/200 hp, 1700 to 3 
rpm. Holtzer-Cabot Motor Div., Na 


This brush assembly conducts 


tional Pneumatic Co., Inc., 125 
e Armory St., Boston, Mass. 
S +4 F inf tion— 
UpPpereer Willingness Cinch TA taibe beck nove 
to ELABORATE 


“Elaborate”? Yes, that’s exactly what we mean. For, 


actually, “elaborate” means to work something out. 

Always, we at Superior are most willing to work out 

exactly what your application calls for... the right 

answer to perform a brand new operation most effici- 

ently, to make your present equipment function more 

profitably, or to bring down the cost of manufacturing 

your product. Please turn us loose on that next brush 

assembly problem. 

; Air-Cooled Diesel Engines 
SUPERIOR CARBON PRODUCTS, INC. 
9115 GEORGE AVENUE CLEVELAND 5, OHIO oe eee ee 


factured in England, include two sin 
gle cylinder engines of 568 and 78 
cc displacement, and two flat twin- 
cylinder engines of 1135 and 1570 cc 
displacement. All engines can be sup 
plied as marine, stationary or portable 
models. 

Cooling is accomplished by means 
of a fan which is integrally cast on the 
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New Parts and Materials continued AN IMPORTANT i WINSMITH, Inc., 111 Eaton Street 


Springville, (Erie County), N. Y. 


. . Gentl PI d r of Catalog 155 
flywheel. The air is drawn in and dis- | Bey mpm oh on Speed Reducers — 
charged at high velocity over cowled i 


cylinders and cylinder heads. It is as 


serted these engines can be operated FOR YOUR 


satisfactorily at temperatures up to ; 
130 F. Dept. EE, British Marine FILES! 

Products, Ltd., Port Washington, | . | 
N. Y. _ ne ee ee ee ee 
> 


NAMI 


COMPANY 





ADDRESS 


CITY 


For more information— 


Circle 75, inside back cover } 


Additional Fan Makes 
Motor Run Cooler 


These drip-proof motors have a tur- 
bine-type fan for further reduction of 


motor operating temperatures. WINSMITH CATALOG 155 


Mounted on the motor shaft, the fan 
is a One-piece aluminum die-casting. DESCRIBING THE NEW 


Because of the motor’s added fan ca- 


: tt 39 
pacity and aerodynamic air passages, SERIES 


more than four times the usual quan- 
tity of cooling air is said to be cir SPEED REDUCERS 
culated between frame and stator and 
through the full length of the motor. —_ Between the covers of this new catalog, every 
\cec Electric Corp., 40 E. 49 St.. design engineer and speed reducer user will 
New York 17, N. Y. find the answer to how they can select speed 


For more information— | teducers of more compact dimensions to achieve 
Circle 76, inside back cover required output. 


With this newly designed “C”’ Series, Winsmith 
has succeeded in increasing horsepower and 
torque output, and increasing the ruggedne ss of 
the units without increasing overall size. In all, 108 
models in single and double reduction are avail 

able within the range of .01 to 34 hp; in a ratio 
range of 5:1 to 4460:1 and in an output torque 
range of 142 in. Ibs. to 34,767 in. Ibs. The com- 
plete ‘‘C” Series plus a number of other popu- 
S models in the Winsmith line are catalogued 
for your working convenience. 


FOR YOUR COPY OF 
CATALOG 155 FILL IN AND 
MAIL THE COUPON 
TODAY! 


Air-Cooled 13 Hp Engine 

Typical applications for this two the 
cylinder commercial engine include = ener to F5 Ap. 
railway maintenance equipment, re- Yhoo hp 00-/ 
frigeration units, irrigation and con- pt of 1:1 lo 500 
tractors’ pumps, air-compressors. - - eeatay Sa 

The CCK engine is a horizontall. Springville, won N. Y. 
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New Parts and Materials. . . continued 
opposed, four-cycle, air-cooled engine 
rated at 12.9 hp (corrected bhp with 
accessories) at 2700 rpm. It is gaso- 
line driven, has a 34 in. bore, 3 in. 
stroke, 50.0 cu in. piston displacement 
and the compression ratio is 5.5:1. It 
weighs 148 Ib, dry, with standard ac- 
cessories. Piston speed is 1350 fpm at 
2700 rpm. Dimensions are 194 x 17% x 
143 in. long. It is manually started by 
means of a pull rope, although a starter 
is optional. D. W. Onan & Sons, 
Inc., Minneapolis, Minn. 


For more information— 
Circle 77, inside back cover 


NEW BACK PRESSURE 
RELIEF VALVE... 


SHUTS OFF 
NIGHT 


WITH PRACTICALLY NO PRESSURE 
DROP BELOW RELIEF SETTING 
D-c Power Supply 


CHATTER 


For Pressures Municipal fire alarm systems use 


FREE 


Extra Large Capacity * Unusually Sensitive 


@ Available in iron,bronze, monel 


or stainless body. Size 2 to 2” 
inclusive, with bronze, monel or 
Neoprene diaphragm. 


Suitable for use on practically 
all fluids and gases. Especially 
suited for oils of all grades, 
including Bunker “C”. 


For additional information on 
Type FR, and other new auto- 
matic valves in the Cash- 
Acme line, write our Engi- 
neering Department at the 
address below. To avoid 
delay, please include a brief 
outline of your pressure con- 
ditions and requirements. 


6662 B.Wabash Avenue 


From 0 to 400 
Pounds P.S.I. 


ash-Acme’s Type FR back pres- 
sure relief valve automatically 
maintains correct pressure on the 
inlet side, by relieving into a lower 
pressure line. It is not affected by 
pressure variations on the dis- 
charge side. Provides protection 
against periodic high pressure con- 
ditions. Can be used with modifi- 
cation as a differential pressure 
regulator—holding a constant dif- 
ference in pressures between valve 
inlet and valve outlet. Valve 
action is fully floating for smooth 
and even control. New patented 
“Floating ring’’ is unusually sensi- 
tive—gives exceptionally good 
closure. Large capacity in almost 
frictionless performance. 


Decatur, Illinois 


The Sane Cash-Acme Line Includes Pressure Reducing and R Valves, 


Relief Valves, Back 


re Valves, Vacuum yo and Vacuum Breakers, 


Pressu 
Differential Pressure Regulators, Strainers, Diaphragm Control Valves. 


this selenium bridge rectifier as a con- 
tinuous source of d-c power for fire 
alarm boxes throughout a community. 
The unit is low internal impedance, 
choke-condenser hum filtering, and is 
said to require no warm-up. 

Power sources up to 500 v, dc, and 
500 milliamp for all types of signal or 
control systems can be built in with 
various mechanical arrangements. Also 
applicable to the excitation of mag 
netic chucks, small motors, alternators 
or dynamometers. Slaughter Co., 1700 
Nicklin Ave., Piqua 4, Ohio. 

For more information— 
Circle 78, inside back cover 


High-Current, Regulated 
Power Supplies 


These supplies are said to exhibit 
zero recovery time from a line or load 
transient. They have been success 
fully used in computers, telemetering 
systems and aircraft-control applica 
tions in which the power supply must 
simulate an “ideal battery”. 

Standard regulation is 0.5 per cent 
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ER GUIDE — reduces 
friction and wear. 


SHOCK - ABSORBING 
BUMPERS — reduce 
self - destruction, 

jon stroke, as- 

~ $ure longer service. 


HEAVY SILICONE 
INSULATED MAGNET 
WIRE — wound on 
high flow point 
molded nylon 
bobbin. 


HORIZONTAL PUSH-TYPE VERTICAL PULL TYPE 
WELDED BASE SHOCK-MOUNTED 


a 


VERTICAL PUSH-TYPE 


WELDED BASE | In addition to all the “inside” advantages, 


Decco Solenoids are compactly designed and 
FOR COMPLETE 


INFORMATION ON ALL : , , : 
varnish for high moisture resistance. 

DECCO INDUSTRIAL 
SOLENOIDS 
WRITE: 


thoroughly impregnated with silicone baking 


Decco Solenoids are made in all types, sizes 
and shapes. SPECIAL SOLENOIDS ENGINEERED 
TO YOUR PROBLEMS. 
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SAVE 


on original development costs 


by using REULAND ELECTRIC'S 


SPECIAL-MOTOR “LIBRARY” 


Over 900 Different 
=: Electric Motors 





MOTOR #184 





HIGH STARTING TORQUE ON LOW 

CURRENT — plus variable speed re- 

duction, are features of this Slip 

Ring Gear Reducer motor. Aids in 

ee getting heavy loads up to full speed 

Slip Ring _ through step by step starting. 
Motoreducer 








FLUID-CUSHIONED ACCELERATION, 
SLOW SPEED, SPLIT-SECOND BRAKING 
—Internal fluid coupling provides 
smooth starts, prevents “jamming” of 
equipment. New “doughnut” magnetic 
brake can be mounted before or after 
coupling —or both. 


gs 


MOUNT PUMP DIRECTLY TO MOTOR’S 
END BELL —Eliminates usual need for 
separate pump-mount platform. In- 
sures absolutely perfect alignment 
with pump shaft. Available with 
flange on one or both ends. For all 
Hydraulic Pump standard pump makes. 
Mount Motor 


MOTOR #912 \ 


Fluid-Shaft # 
Motoreducer 
with Brake 














COMPACT SPEED REDUCER — This 
right-angle, worm type gear re- 
ducer provides lowest cost speed 
reduction. Mounts on floor, over- 
head or side. Extremely versa- 
tile, multi-shaft load hook-up. 


Right-Angle Fits tightest quarters. 


Worm 
Motoreducer 








REULAND’S “XPANDABLE” DESIGN MEANS ALMOST | 


EN 


Don’t pay for spe 


the Reuland SPECIAL 


new XPANDABLE DE 
of unique power 
answer to y 
Reuland a 
motors. Free 


Your inquiry 


REULAN 


Western Division: Alhambra 7, Calif. — Eastern Division: Howell 7, Mich. 


3 notor deve oT l 
MOTOR LIBRARY. Ré 
IGN 4¢ ) ha var 


wt 


ELECTRIC COMPANY 
Distributors In All Principal Cities 





New Parts and Materials continued 


against static line changes of 20 per 
cent, static load changes of 100 per 
cent, dynamic line changes of 10 
per cent and dynamic load changes of 
25 per cent. Standard ripple is less 
than 0.1 per cent. There is no practt- 
cal liimt to size, although the system 
is most economical in the region from 
4 to 160 v, and 4 to 100 amp. NJI 
Corp., 345 Carnegie Ave., Kenilworth 
N. J. 


For more information— 
Circle 79, inside back cover 


High Speed Rotary Switch 
A 12,000 rpm, 115 v, 400 cps, sin 


gle-phase motor drives this switch’s 
brush assembly at 10 rps with 7 w of 
power. Three sets of carbon-typ 
brushes bear on precious metal seg 
ments. 

Phasing is factory aligned to less 
than 0.2 ms. The case is hermeticall 
sealed and provided with radiating 
fins for motor cooling. Switch can 
carry 0.1 mv to 100 v from 3 micro 
amp to 50 ma current. Life is in ex 
cess of 500 hr, meeting MIL-STD-202 
specification requirements. Size is 
24 x 5} in. long. This switch weighs 
24 Ib. Instrument Development Labo 
ratories, Inc., 163 Highland Ave 
Needham Heights 94, Mass. 


For more information— 
Circle 80, inside back cover 


Reports Shaft Positions 


Essentially an induction device, this 
shaft position device has no gears o1 
digitizing commutators. Designed as 
a standard package, it is adaptable to 
any shaft. The four standard modcls 
functioning with the standard control 
unit, divide one turn of a data shaft 
into any one of many possible divi- 
sions, which range from 320 to 4096 
parts. The total count is accurate to 
plus or minus one count for any posi 
tion of the shaft and is guaranteed 
whether the data shaft is stationary o1 
turning at up to 240 rpm. 

An external command pulse initiates 
a shaft position reading. The output 
count is an exact measure of the shaft 
position at the instant of the com 
mand pulse. That is, there is abso 
lutely no dynamic lag. Manual o1 
automatic command pulses may occu 
at regular or irregular intervals up to 
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New Parts and Materials continued 


20 readings per second. Shaft velocity | 


and acceleration, as well as shaft posi- 


tion, can be digitized using the same | 


unit with other standard components. 
Suggested uses are in instantaneous 
monitoring, automatic reference re- 
cording, automatic data reduction and 
industrial process control. Austin Co., 
76 9 Ave., New York 11, N. Y. 
For more information— 
Circle 81, inside back cover 


Perforated Tape Reader 


With start and stop times of 5 
millisec and tape speeds up to 60 in 
per sec, this tape handler offers char- 
acter readout up to 600 per sec. The 
Model 903 is said to actually stop on 
the stop character at speeds of 150 and 
300 characters per second and on the 
character following the stop character 
at rates of 600 characters per second. 
his ability to stop almost ins’ intly 
eliminates the need for any slowing 
down of the handler prior to stopping 
and thus increases the efficiency of the 
machine. 

Tape widths from +é to 1 in. and 
five to eight channel tape will be 
handled by various versions of Model 
903. Potter Instrument Co., 115 
Cutter Mill Road, Great Neck, N. Y. 


For more information— 
Circle 82, inside back cover 


Eight-Position 
Rotary Switch 


Choice .of detent action or snap 
action is provided in a multipole, ro- 
tary selector switch designed for tap, 
transfer or selector applications. These 
switches are rated at 30 amp, 230 v, 
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Quick As A Wink— 


You Get Secure, Permanent Fastening 
With Townsend Lockbolts 


In less than a second, with one 
squeeze of the trigger, a Townsend 
lockbolt pulls the work together 
with a high clinching action, is 
locked in place with uniform pres- 
sure. It is a quick method of pro- 
ducing tight, rigid, permanent 
fastenings that cannot loosen even 
under extreme vibration or shock 
conditions. 

Townsend lockbolts com- 
bine the advantages of riveting 
and bolting—eliminate the disad- 
vantages. Installation is fast— 
under certain conditions, one man 
will install 30 in only 60 seconds. 
Fewer workers will complete an 
assembly in less time than when 
riveting or bolting. 

The clamping action, or clinch, 
of Townsend lockbolts is higher 
than rivets—is more uniform than 
bolts and nuts. The lockbolt fills 


the hole better than other fasten- 
ers, thus making possible a more 
rigid joint and also providing an 
effective liquid seal. 

The Townsend lockbolt con- 
sists of two precision-made parts 

a pin and a collar. Locking 
grooves are provided on the pin 
into which the collar is swaged by 
the pneumatic gun. The pulling 
section of the pin breaks in ten- 
sion at a predetermined point 
when the setting action is com- 
pleted. 

Townsend lockbolts are avail- 
able in steel and aluminum alloy, 
in %%", 14”, 5%" and *¢" diameters, 
in grip lengths ranging up to 2’, 
in various head styles. For infor- 
mation on how to speed produc- 
tion, get tight, secure, permanent 
fastening with Townsend lock- 
bolts, use the coupon below. 


Licensed under Huck patent nos 
RE 22,792; 2,114,493 ; 2,527,307 ; 2,531,048 ; 2,531,049. 


. 


Townsend 


COMPANY + ESTABLISHED 1816 


Seles Offices in Principal Cities 


TOWNSEND COMPANY 
Sales Department 
New Brighton, Pa. 


Name 
Company 


Please send without obliga- 
tion “Lockbolt” Bulletin 


TL-101. City 





Street___ 





the mighty 
little glaswitch 





LIGHTNING RESPONSE . . . SEALED IN GLASS 


The magnetically actuated reeds in this tiny Revere 
GLASWITCH make contact in just 1 millisecond . . . at 
rates up to 400 cycles per second. Hermetically sealed in 





an inert, dry atmosphere, with lightning fast snap action, 





both shelf and contact life are extremely long. Smaller 
than a cigarette, the GLASWITCH can be located any- 
where... 





in any position . . . even in explosive atmos- 


pheres . . . individually or in multiples for multi-contact use. 
Whenever you need faster, more positive response . . . 
where extreme sensitivity is a must . . . where light weight 
is important . . . investigate the Revere GLASWITCH. Write 
today for complete specifications and suggested uses. 


CHARACTERISTICS: 


Type—Single pole single throw—normally open—snap action 
Enclosure—Hermetically sealed glass tube containing inert 
dry atmosphere 
Operating Time—1 millisecond 
Operating Rate—Up to 400 cycles per second 
Contact Surfaces—Electroplated Rhodium 
Contact Resistance (measured terminal-to-terminal) 
Closed Circuit—0.050 ohms maximum 
Open Circuit—500,000 h ini 





Contact Ratings 
D.C. Loads at 28 volts 
0.5 amps resistive 
0.5 amps inductive (L/R—0.026) 
A.C. Loads at 115 volts, 60 cycles 
10 watt lamp load 
Ambient Temperature Range— —85°F to -+-500°F 


METHODS OF 
ACTUATION: 


A moving permanent 
magnet or controlled ex- 
ternal electromagnetic 
field are all you need 
. and the sky's the 
limit on imagination! 


* Trademark VY 


CORPORATION OF AMERICA 


WALLINGFORD, CONNECTICUT A subsidiary of Neptune Meter Company 








New Parts and Materials continued 


ac, and can be furnished with up to 
five poles. 
These switches have non-shorting 
knife-blade contacts wholly enclosed 
in molded phenolic discs. Screw ter 
minals are provided for feeder and 
load contacts. Operating shafts are in 
sulated. ‘The required panel area, in 
cluding clearance, is contained within 
a 4 in. circle. Electro Switch Corp., 
Wevmouth 88, Mass. 
For more information— 
Circle 83, inside back cover 


Terminal Blocks for 
UL Applications 


These blocks require 4 in. spacing 
and they provide a full % in. creepage 
distance between terminals and 
ground. They are rated at 300 v, 25 
amp. They consist of separate molded 
bakelite terminal sections held se- 
curely in p.ace within the plated steel 
channel by brass screens. Curtis De- 
velopment & Mfg. Co., 3250 N. 33 
St., Milwaukee 16, Wis. 

For more information— 
Circle 84, inside back cover 


Bladed Power Connectors 


Miniature armored connectors that 
meet recently amended MIL-C3767 
(Amendment No. 1) are rated for 
125 v, 15 amp up to 250 v, 10 amp, 
and will accommodate cables from 
0.125 to 0.450 in. dia. Government 
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Tate SM wa... 
“Interior view of Motor Coach bus shows luggage racks 





nc 





New O’ Sullivan material 


provides attractive, 
wear-resistant finish 
for luggage racks 


To assure greater protection against the 
banging, scraping and scuffing of heavy 
baggage, Motor Coach Industries, Ltd., 
Winnipeg, Canada now line the luggage 
racks of buses with Sullvyne-Clad Metal 
Laminate. 

Sullvyne-Clad is a vinyl plastic sheeting 
bonded to metal—steel, aluminum or mag- 
nesium. It is completely flexible in appli- 
cation . . . can be bent, stamped, deep- 
drawn, punched or crimped. No special 
dies or drawing compounds are necessary 
and, since Sullvyne-Clad is pre-finished, 
there are substantial production savings. 

Sullvyne-Clad slashes maintenance cost. 
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lined with Sullvyne-Clad Metal Laminate 


a nl 
ee 


Pen 


Clad sheets tn 
Mahogany and Buffalo Grain, Ginger 


dctual photograph of Sullvyne 
Blonde 


Sullvyne-Clad 


Vet celim Melaallatelic 


The protective coating is many times 
thicker than any conventional finish, has 
unequaled abrasion resistance, withstands 
corrosives and the effects of heat, light 
and weather. 

The sales appeal of the rich decorative 
cover of Sullvyne-Clad Metal Laminate on 
a product is an important market advan- 
tage. Finishes far superior to ordinary 
paints, lacquers or enamels can be ob- 
tained in a practicaily limitless variety of 
embossings, patterns and colors. 

Wherever metal requires a decorative 
finish, wherever the impermanence of its 
present finish is causing maintenance ex- 


Patents Pending 


pense or customer dissatisfaction, Sullvyne- 
Clad Metal Laminate suggests itself as a 
highly improved basic material. Find out 
today how Sullvyne-Clad can facilitate 
your production and add to the salability 
of your product. 


METAL LAMINATE DIVISION 


O’SULLIVAN RUBBER CORP. 


WINCHESTER, VA 


Makers of America’s No. 1 Heel 
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S [TANI FY equipment specifications are said to 
require the use of one of these plugs 
on powez tools, teletype machines, test 


equipment, soldering irons, motion 
STA M a | N G S, picture projectors and similar devices. 


Automatic and Precision Mfg. Co., 


p FE t be D RAW | Ay G “ 252 Hawthorne Ave., Yonkers, N. Y 


For more information— 
Circle 85, inside back cover 
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Connectors for 
Leakproof Applications 


These receptacles and plugs for het 
metic glass-to-metal construction arc 
said to insure leakproof performance 
under conditions of extreme heat and 
pressure. ‘I'‘hey were specifically in 
tended for use in severe instrumenta 
tion problems where the vacuum tight 
ness and arc resistance of glass wer« 





necessary. The new connectors are 
equivalent to MIL-C-5015. Hermetic 
Seal Products Co., 33 S. 6 St., Newark 
7, .N. J. 


For more information— 
Circle 86, inside back cover 


Why BOSTITCH Called on 


The Bostitch H4 Stapling Hammer, swung by a strong arm, driving a staple all 
the way home with each blow, takes a terrific beating every second it’s in use. 
That's why the Hammer must be strong and tough, with no hidden flaw .. . and 
that’s why Bostitch called on the Stanley Pressed Metal Division for the main 
frame of this efficient, dependable tool. 


There were other requirements. The part had to be light in weight, have bearing 
holes extruded and surfaces suitable for plating and be produced in large 
quantities . . . economically. Stanley stampings solved these problems. 


LET STANLEY HELP YOU SOLVE YOUR PROBLEM 


Stanley stampings supplied the answer to Bostitch’s problems, 
and can be the answer to yours. Stanley’s complete facilities — 
its own steel mills, testing and research laboratories, product 
design, tool-making and finishing departments — assure that 
your requirements, whatever they may be, will be met. 


Write Today For Free Folder “Stanley Pressed Metal Is The Answer’’! 


ma 


PALL 


PRESSED METAL DIVISION 
THE STANLEY WORKS 


680-P LAKE STREET, NEW BRITAIN, CONN., U.S.A. 


Miniature Axial Blower 


These a-c miniature blowers are a 
combination of a 400 or 60 cps moto: 


saan ; “a and a die-cast aluminum fan, mounted 
a EY TOOLS + STANLEY HARDWAR 


STANLEY ELECTRIC TOOLS + STANLEY STEEL STRAPPING + STANLEY STEEL in a die-cast aluminum housing. The 
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~ASYEAR NEW 


PARKER 
RUST PROOF 
COMPANY 





PUBLISHED BY PARKER RUST PROOF COMPANY FOR THE METALWORKING INDUSTRY 





On this, our Fortieth Anniversary, our 

humble and grateful thanks to those we 

have been privileged to serve during two 

World Wars, the Great Depression and now 
our period of greatest prosperity. 

Parker Rust Proof Company, 

R. W. Englehart, President 


A LIST OF “FIRSTS” BY 
PARKER RUST PROOF 


. First commercial phosphate 
rust-proofing process (1915). 


. First high speed production 
phosphate rust-proofing pro- 
cess. 

. First process for spray appli- 
cation of phosphate coating 
materials. 


. First steel mill application 
for phosphate coating galva- 
nized sheets. 


. First phosphate coating of 
ordnance items. 


. First substitute for tin in tin 
cans 


. First phosphate coating pro- 
cess for wear resistance on 
machined elements. 


. First process for cold drawing 
seamless and welded carbon 
steel tubes. 


. First process for cold drawing 
stainless steel. 


. First process for cold extru- 
sion of metal. 


. First process for treatment of 
metal to permit elimination 
of ground coat in porcelain 
enameling of metal (1955). 





BIRTHDAY TWINS: NEW PRETREATMENT FOR 
PORCELAIN ENAMEL; BONDERITE WITH ICRA 


Two new Parker products have been announced within a few months 
of the company’s 40th Anniversary. One is a revolutionary new approach 
to porcelain enameling on ferrous metals, the other is a refinement in 
phosphate coating to produce more durable, more attractive paint 


finishes. 


Parker Pre-Name!l 410 


This new Parker product, a pre- 
treatment used to prepare ferrous 
metals for porcelain enameling, 
eliminates the need for a ground 
coat, makes it unnecessary to use 
premium alloys, permits appli- 
cation of finish coat directly on 
the metal. 


One-coat porcelain enameling 
over Parker Pre-Namel 410 is 
simpler and more economical to 
produce. Durability of the finish is 
a too, as shown by stand- 
ard ASTM and PEI tests. Rejects 
and parts for re-operation are 
reduced to a degree never before 

ible. 98% acceptance has 
n attained in production test 
runs. Plant men familiar with the 
product estimate that economies 
through Parker Pre-Namel 410 
will amount to from 1 to 3 cents 


: 


Left: Conventional two-coat porcelain 
enamel on enameling iron angle failed when 
twisted 70°. (Metal, twisted less than its 
elastic limit, returned to original shape.) 
Right: Finish coat only, over Parker Pre- 
Namel 410 on enameling iron angle, with- 
stood 240° twist before failure 


per square foot of enameled sur- 
face. 


Parker Pre-Namel has been 
thoroughly tested for two years. 
It is ready now for use in pro- 
duction applications on the 
various types of articles finished 
with porcelain enamel. 





New Bonderite Has Built-in Crystal Refining Agent 


Series 800 Bonderites contain 
ICRA (Internal Crystal Refining 


Photomicrograph, 
100X, of stee nel 
after phosphate 
treatment without 
ICRA. Note large 
crystals. 


Photomicrograph, 
100X, of steel panel 
after treatment with 
Bonderite with 
ICRA. Note fine, 
dense crystals. 


Agent). This new built-in control 
produces a denser, finer, more 
uniform crystalline structure 
which results in improved paint 
adhesion and greater luster and 
reflectiveness. 


This new series of Bonderites 
has the simplicity of operation 
and control, the uniformity of 
results and the over-all economy 
that characterizes all Parker 
products. 


There’s a formulation to meet 
almost every requirement of ma- 
terial to be treated, type of equip- 
ment and operating speed. 








AUTOMATION IN FINISH 
SYSTEMS IN 1928 


Automatic handling of materials 
through a series of operations— 
“automation” —is new in name 
only to Parker. Among the contri- 
butions of this company to the 
metalwerking industry been 
the development of straight line 
production, without interme- 
diate handling, of parts through 
cleaning, metal preparation, dry- 
off and painting. 

Parker’s engineering depart- 
ment, working with conveyor and 
ye mapa companies, pioneered 
the first continuous dip-treatment 
installation in 1928, in which 
wheel rims were carried through 
cleaner, rinse and Parco Com- 
pound tanks by conveyor. 

When faster-acting Bonderites 
were developed by Parker re- 
search, spray equipment was de- 
signed to accomodate the higher 

roduction speeds it made possible. 

e reduced costs and higher 
uniform quality, that comes with 
automatic operation, were made 
available to users of Parker Prod- 
ucts years ahead of other auto- 
matic processing. 





“GOLD STANDARD” IN 
PANELS FOR PAINTTESTS 


This automatic machine treats panels with 
Bonderite on a production basis to meet the 
demands of Parker customers. 


The Bonderite-treated panels pre- 
pared in Parker’s service labora- 
tories are the Gold Standard used 
in testing paint performance. To 
evaluate new paints and maintain 
quality control on production, 
manufacturers will use over one 
half million of these Bonderite- 
treated panels this year. When 
you use Bonderite in your plant, 
you are using the recognized leader 
in the field. 


*Bonderite 
corrosion resistant paint base 


*Parco Compound 
rust resistant 


*Reg. U.S. Pat. Of. 


New Products, New Methods Come from 
Parker’s Research Laboratories 


There has been a research depart- 
ment at Parker for as long as there 
has been a company. In the early 
days it was a one- or two-man 
department. Now the technical 
staff numbers over 100. Parker 
research is responsible for the 
products and processes listed under 
“Parker Firsts” on the preceding 


page, and for hundreds of refine- 
ments and short-cuts that have 
meant money, time and material 
savings for plants throughout 
metalworking. 

Parker’s customers profit by 
having this imaginative, pro- 
ductive, and experienced research 
program working for them. 





LOOK HOW CLOSE PARKER MEN AND 
PARKER PRODUCTS ARE TO YOU 





* PLANTS 
@ BRANCHES 
@ TECHNICAL 





REPRESENTATIVE 











Fast supply and service are important in the Parker pack- 
age! The map shows coast-to-coast locations of plants, 
branch offices and technical representatives. No matter 
where you are, there’s Parker service quickly available. 


Parker technical representatives, backed by the most 
extensive know-how and experience in the industry, are 
themselves thoroughly experienced. The average Parker 
field representative has 11 years on the job! 


WORLD-WIDE EXPERIENCE! Parker and its affiliates in 
Germany, England and France share over 125 years of 
experience in this specialized field. 








For full information on any of the products listed below, call or write 


PARKER RUST PROOF COMPANY, 2167 East Milwaukee, Detroit 11, Michigan 


Bonderite and *Bonderlube 
aids in cold forming of metals 


*Parco Lubrite 
wear resistant for friction surfaces 


*Parker Pre-Namel 


pretreatment for porcelain enameling 


Tropical Paints 


maintenance paints for industry since 1883 
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“IDEAS IN THE MAKING wiTH (' | [} .\ 
d-c blower can be furnished with any 
of this maker’s standard windings. 


These new miniature axial blowers 
are available with air flow in either = 
direction. Globe Industries, Inc., 1784 
Stanley Ave., Dayton 4, Ohio. Cah . 


Circle 87, inside back cover ARALDITE . 6020 
Reinforced Plastic with HET®-ANHYDRIDE 


Cable Clamps 


Some of the advantages claimed for IMPROVES DRY LAY-UP 
these clamps are: less danger of short 
cireuit and fire because the reinforced LAMINATING 3 WAYS... 
plastic clamps will not promote con- 
tact as metal clamps do, abrasion-re- 
sistance due to the inherent character- 


istics of th aterial, and ez f in- 
stallation tae mi “lestic lining e 7 HIGH HEAT DISTORTION! 
insulation is required on the inside Heat distortion as high as 187° C., or 369° F., 


of the clamps. Another factor is that according to A. S.T. M. D-648-48T, run at 
these clamps will endure heat. They 264 psi. 


are available in size numbers from 2 
through 32 and in cable diameters 


from 4 through 2 in. Lunn Lami 2 SELF EXTINGUISHING . in 


nates, Inc., Huntington Station, N. Y. 


For more information— Fl RE- RETARDANT 


Circle 88, inside back cover 


PLASTICS 


Laminates made with this process are classified 
“fire retardant” under Underwriters’ Flame Test 
Silicon Power Rectifier on sheeting material...as “self extinguishing” 
according to L-P-406 b, Method 2021.1. 

These rectifiers are reported to be 
able to do the power-conversion job 
of vacuum tubes 590 times their size. 
They will operate under shock and 
temperature stresses that would shatter 
vacuum tubes and render selenium 
and germanium rectifiers inoperative. 
Taking up 3/100 cu in. of space and 


weighing 7/100 oz, they have been e : 
tested to operate at temperatures as 
high as 200 C. 

Of the diffused junction type, these * 


rectifiers are available in six voltage 
ranges, capable of handling voltages as 
high as 1000 v, with d-c output cur- 
rents on the order of 300 to 400 
milliamp. Automatic Mfg. Corp., 65 
Gouverneur St., Newark 4, N. J. cannes 
For more information— CIBA COMPANY INC. ovivision ”* 
Circle 89, inside back cover 627 Greenwich St., New York 14, N. Y. 
( ; | | ) \ Please send me CIBA Technical Bulletin #12 
) ARALDITE 6020 with HET-Anhydride. 


Exceptional results achieved in applica- 
tions where good mechanical strength and 
electrical properties at elevated tempera- 
tures are required. 


Send for new Ciba Technical Bulletin No. 12, 
“Araldite 6020 with HET-Anhydride,” which fully de- 
scribes properties and applications of entire process. 


Miniature Power Resistor - 


s 
shaped cerami hich y 
an oval-shaped ceramic core on whicl CA ee | 
a special alloy resistance wire is 
wound and silver brazed to tightly 


A 20-w miniature power resistor has 


ADDRESS. 





banded tab terminals. Winding is 
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Standard 12 stop In- 
termittor with speci- 
ally jig-bored 36” dial. 


HIGH SPEED INDEX TABLES FOR 
LARGE VOLUME PRODUCTION 
Up to 30,000 Pieces per Hour with 


The FERGUSON INTERMITTOR! 


~ 


Standard 6 stop Intermittor with 
12” dial and optional tool mount- 
ing brackets. 


OVER 150 STANDARD 
MODELS TO CHOOSE FROM: 


NO. OF STATIONS 

4, 6, 8, 12, 16, 24, 36 
DIAL SIZE 

12”, 18”, 24”, 30”, 36”, 48 
INDEXING TIME 

Ya, Va, Ya, % of cycle 


COMPLETE CATALOG 


Every engineer should have a 
copy of Catalog No. 300 which 
gives load ratings and all di- 
mensions of more than 150 
standard Intermittors. Send for 
your file copy today... 
no obligation. 


The new standard Ferguson Intermittor is a 
must for operations such as machining, 
joining, forming, staking, piercing, assem- 
bling, testing and inspection that require 
a combination of high speeds, long dwell 
or work time, and smooth indexing. 


There is a standard Intermittor for almost 
every application, offering a choice of 
stops, dial size, degree of movement; and 
a table for either extreme precision or high 
torque usage. Seldom do you have so much 
selection in a line of standard production 
machinery... with all of the benefits of 
standardization PLUS many of the advan- 
tages of custom designs! The Intermittor 
operates at speeds far greater than those 
possible with other types of index tables. 
The special acceleration characteristics of 
the FERGUSON ROLLER GEAR DRIVE 
insure smooth starting and stopping with 
little shock and vibration, at speeds up to 
500 indexes per minute. 


Save design time, simplify tooling, im- 
prove product quality and cut main- 
tenance costs to rock bottom with the 
new Ferguson Intermittor...the “‘Pack- 
aged” precision index table for high 
speed production. 


WRITE FOR CATALOG NO. 300 


FERGUSON MACHINE & TOOL CO., INC. 


ROLLER GEAR DIVISION, DEPT. 


BI-10 5 ©. BOX 5841, ST. LOUIS 21, MO. 


New Parts and Materials continued 


sealed and 
enamel. 


protected by vitreous 
Non-removable solid brass 
brackets extend through the core sup 
plying a convenient, simplified method 
of mounting. Rated at 20 w, based on 
300 C rise. Stock resistance values 
to 50,000 ohm max, tolerance +5 per 
cent. Ward Leonard Electric Co., 
Mount Vernon, N. Y. 


For more information— 
Circle 90, inside back cover 


Wiring Diagrams on 
Adhesive Tape 


Wiring diagram and other product 
information printed on_pressure- 
sensitive tape are affixed directly to 
apparatus, instead of being printed 
separately in booklets or instruction 
sheets. The affixed diagrams cannot 
become misplaced or lost. Diagrams 
printed on both acetate film and flat 
back pressure-sensitive tape are avail 
able. Labelon Tape Co., Inc., 450 A! 
lantic Ave., Rochester 9, N. Y. 


For more information— 
Circle 91, inside back cover 


Rigid Plastic Wiring Ducts 

This wiring duct holds, protects 
and distributes a harness. Wires arc 
simply laid in the duct and distributed 
through holes punched uniformly in 
the side. The plastic cover then snaps 
on or off. Holes for mounting are 
spaced in the bottom of the duct at 
3 in. intervals. 

The rigid vinyl plastic bends or 
forms to any shape, yet cuts easily 
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New Parts and Materials continued 
with a bardsaw, hacksaw, tinsnips o7 
1 pocketknife. The vinyl plastic re- 
sists the effects of acids, alkalis, greases, 
chemicals, or other contaminating ma 
terials, and is non-combustible. 

The new wiring duct comes in 11 
different sizes and in lengths up to 
6 ft. It ranges in width from 4 to 4 
in. and in depth from 4 to 3 in. Taylor 
Electric, Inc., 15400 Dale, Detroit 
23, Mich 


For more information— 
Circle 92, inside back cover 


Oil-Tight Push Button 
Enclosures 


Fabricated from 14 gage steel in ten 
standard sizes for 1, 2, 3, 4, 6, 9, 12, 
16 and 25 control units, these en- 
closures are of all-welded construction. 
The cover, with a sponge neoprene 
gasket, is fastened to the box by four 
nickel-plated captive screws which 
thread into closed tapped holes lo- 
cated in the box flange. The cover has 
a hinge arrangement to permit it to be 
readily removed from the box or to be 
swung open for easy wiring of cover 
mounted control units. 

The push button openings are lo- 
cated on 24 in. centers and are 
shaped to accommodate any standard 
make of control unit while retaining 
an oiltight seal. Hoffman Engineering 
Corp., Anoka, Minn. 


For more information— 
Circle 93, inside back cover 


Small Electrical 
Thermostat 


An electric thermostat is made in 
clothes dryers, electric room heaters, 
unit air conditioners, steam and dry 
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WHEN TO 
SPECIFY 


FERGUSON 
DRIVE 


IN YOUR NEW PRODUCTION MACHINERY 


WHEN INDEXING SPEEDS 
LIMIT YOUR PRODUCTION... 


OR IF YOU REQUIRE SMOOTH 
STARTING AND STOPPING... 


OR YOU NEED PRECISION OF 
001" WITHOUT AUXILIARY 
LOCKING DEVICES... 


OR IF MAINTENANCE “DOWN 
TIME” IS A MAJOR PROBLEM... 


There's No Place in Automation for 
Obsolete Indexing Devices 


Modern production methods require speeds and precision impossible to 
obtain with geneva drives and other obsolete indexing devices. The Fergu- 
son Roller Gear Drive makes it possible to increase production speeds as 
much as 100%, while improving product quality and reducing maintenance 
costs! The Ferguson Drive, the greatest development in indexing in the 
last thirty years, attains indexing speeds up to 1,000 per minute in some 
applications without undue shock or vibration to the Drive or machine. 
If you have machinery utilizing dial feeds, roll feeds, carrier chains and 
other types of intermittent feeding methods, investigate the Ferguson 
Drive and discover what it can do for you. 


NOW IN STOCK! 


CUT WEEKS OFF 
DELIVERY TIME! 


The more widely used Fergu- 
son Drives may now be 
ordered from stock with weeks 
cut off delivery time and prices 
reduced as much as 25%. 
Send in the attached coupon 
or write for Bulletin 105a to 
get full information, including 
load ratings, dimensions and 
data on selecting a Drive. Find 
out how inexpensive it is to 
modernize your production 
machinery, increase produc- 
tion and lower operating costs. 


FERGUSON MACHINE & TOOL CO., INC. 


P. O. BOX 


ROLLER GEAR DIVISION 
5841 ST. LOUIS 21, MO. 


FERGUSON MACHINE & TOOL CO., INC. 


Relier Geer Division 
P. O. Bex 5841 


St. Levis 21, Me. 


Send free copy of bulletin 105a and data on stock and standard 
Ferguson Drives for high speed precision indexing of pro- 


duction machinery. 


NAME 





COMPANY 


a 


cry. 








BRING YOUR 
SHIM PROBLEMS 
TO EXPERIENCED 

SPECIALISTS 


Only Laminated Shim Co. 
Offers These Efficient, 
Economical Solutions: 


“looks like 
rs a. THE e 
—~ LAMINUM 
(2 _> SHIM 


SIMPLY PEELS FOR ADJUSTMENT 


Made up of from 3 to 63 layers of .002 
or .003 inch brass or steel, metallically 
bonded together over their entire sur- 
faces. No dirt between layers. Peels with 
penknife. 


“just spot-soldered 
on the edges” 


THE 


LAMISOL® 
SHim 


FOR QUICK, ASSEMBLY LINE USE 


The laminations of the LAMISOL® Shim 
(in brass) are temporarily joined by 
spot-soldering on the edges. Gauges and 
number of laminations within one shim 
are unlimited. 


“swell for 
‘. hand cutting 
C . . " 
simple shims 


 — 


PACKAGED 
SHIM 
STOCK 


READY FOR EASY USE, WITHOUT WASTE 


Thin gauge 6" x 100” rolls feed through 
package slots. Heavier gauges in flat 
envelopes. Available from your Indus- 
trial Distributor. 


FLASH! LAMINUM® and LAMISOL ® 
Shims are now made of Aluminum — 
with all laminations surface bonded. 
Layers are of .003” Aluminum. 


SEND FOR LITERATURE 


.@) LAMINATED © SHIM 
HEADQUARTERS 
SINCE 
1913 





O COMPANY, INC, O 


1410 UNION STREET, GLENBROOK, CONN.) 
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New Parts and Materials 


heat tables, glue pots, sterilizers, poul- 
try brooders, egg washers. 

Less than 3 in. in the longest di- 
mension, dials, which are optional, are 
available in standard temperature 
ranges of 60-250; 100-200; 200-400 
and 200-550 F. Robertshaw-Fulton 
Controls Co., Youngwood, Pa. 


For more information— 
Circle 94, inside back cover 


continued 


Silicon Solar Battery 


This silicon solar battery is based 
on a hermetically sealed, large-area 
silicon p-n junction. It is said to 
provide direct conversion of solar en 
ergy into electricity, under optimum 
conditions, at a rate up to 10 milli 
watt. Exposed to direct sunlight, the 
cell develops 0.3-0.5 v on open cit 
cuit and approximately 0.25 v across 
a resistive load of 10 ohm. The unit 
operates on light and not heat, and 
because of the inherent temperature 
stability of silicon, this cell is claimed 
to be more than 20 times more effi- 
cient than any other photovoltaic de 
vice. 

The cell is small, approximatel; 
1% in. dia and it can be mounted in 
series or parallel with multiple cells to 
give imcreased voltage. National 
Fabricated Products, 2650 W. Belden 
Ave., Chicago 47, Ill. 

For more information— 
Circle 95, inside back cover 


FLUID POWER AND CONTROL 


Hydraulic Power Pump 


This pump is said to be suitable 
for operating and controlling all types 
of hydraulic equipment. Power is con- 
trolled by two simple foot pedals, one 
of which applies the hydraulic pres- 
sure at any desired level. The other 
serves as a power release and also pro- 
vides constant control while pressure 
decreases. 

A single replaceable valve cartridge 
includes the main check valve, release 
valve and by-pass relief valve. The 
pump is of the two-stage, dual piston 
type. At low pressures, both pistons 
operate and produce | cu in per stroke. 
At high pressures, only one piston 


works. It produces a volume of 0.1553 
cu in per stroke. Total potential pump 
discharge is 50 cu in. 
draulic pressure is 7000 psi. The pump 
weighs 50 Ib. Columbian Vise & 
Mfg. Co., Cleveland 4, Ohio. 


For more information— 
Circle 96, inside back cover 


Maximum hy 


Indicates Pipe Line Flow 


This indicator is designed to indi- 
cate flow (or lack of flow) of a liquid 
through a pipe line. Flow through 
the unit actuates a switch that can 
be used to operate a pilot light, horn 
or other warning signal. With relays, 
it will operate interlocks. 

Marine bronze and plastic, chemi- 
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Olt 
CUPS 


Accurately machined from a 
solid brass one-piece forging, 
this oil cup permits safe, de- 
pendable application of lubri- 
cant at very low cost. Used 
widely on motors and small ma- 
chinery requiring side oiling. 
Style L—No. 1202. 


SIGHT 
GRAVITY 
FEED 
MULTIPLE 
OILERS 


This one unit replaces 3 to 8 
individual oilers. Maximum 

acticality in a small central 
ubrication system. Positive cut- 
off during idle periods. Individ- 


ual vibration- needle valve 
adjustments. With solenoid con- 
trol (Illustrated): Style MDS— 
_ No. 4685-A. Without solenoid: 


SIGHT 
GRAVITY 
FEED 
OILERS 


Rate of oil 
flow regulat- 
ed by needle 
valve, direct- 

ly observed 

through sight 

glass in stem. 

Shut-off knob does not affect 

needle valve adjustment. Visi- 

ble oil supply. Non-breakable. 

Tops in convenience and de- 

pendability, at low cost. Style 
NFU—No. 3602-A. 


SIGHT GAUGES 


For use where rate of 
oil flow must be reg- 
ulated to suit changing 
operating conditions. 
Needle 

mvda lve 
permits 


extremely 
accurate 
adjustment 

of oil feed. 

Sight glass provides 


irect observation of 
e of oil flow. Accu- 
racy and convenience 
at a moderate price. 
Style PF—No. 4290. 


OlL HOLE 
COVERS 


This model is designed to fit into 
a simple drilled hole. Ideal for 
use on small motors, generators, 
starters and light machinery— 
for dependable oil hole protec- 
tion at moderate cost. Larger 
sizes frequently used as filler 
caps on tanks or reservoirs. 
Style R—No. 305. 


GEAR 
CASE 
GAUGES 


This oil gauge plug permits in-~ 
stant checking of oil level within 
a transmission or gear case. For 
use where construction permits 
insertion in tapped hole. A val- 
uable addition to any such 
equipment — at very low cost. 
Style BW—No. 4042. 


Don't price yourself out of the mar- 
ket. When you design proper lubri- 
cation into your equipment, specify 
GITS Lubricating Devices—the wid- 
est selection available anywhere. 
The items pictured above are only a 
few of our many thousands of lubri- 
cating devices. At the design stage, 
get the GITS story. Free Engineering 
Service. Send NOW for your free 
Catalog. 





G1iTs BROS. MFrsc. (Co. 


The Standard For Industry For Almost Half A Centur 


1838-A South Kilbourn Avenue 
Chicago 23, Illinois 


Clip this page for handy “rough reference” 





BRANCHES IN PRINCIPAL CITIES . 


BUNTING BEARINGS 





GIVE vou 


Lompetitive Advantages 


Employment of an unnecessarily 
expensive bearing for the 
“prestige’”’ it gives your product 
sometimes proves to be more 

of a handicap than an aid to 
sales. It increases cost, price and 
service expense. It often puts 
the sales emphasis on somebody 
else’s ‘prestige’ instead of your 
own. The sturdy, simple, 
inexpensive Cast Bronze 
Bunting Bearing will 

give you maximum 

bearing performance at 
minimum bearing cost 

and permit you to sell your 
product on its own merits at a 
profitable low price. 


Why not re-examine your 
present designs. There 

is a Bunting engineer 
near you who can give 
you helpful technical 
counsel. Or write our 
Product Engineering 
Department at Toledo. 


Bunting. 


BRONZE BEARINGS ¢ BUSHINGS ¢ PRECISION BRONZE BARS 
THE BUNTING BRASS AND BRONZE COMPANY, TOLEDO 1, OHIO 


DISTRIBUTORS EVERYWHERE 
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New Parts and Materials continued 


cally inert to oil, fuels and salt water, 
are used throughout. Lead wires are 
duplex nylon jacketed. The switch 
unit, hermetically sealed in glass, is 
corrosion resistant, explosionproof. 
The body of the flow indicator is a 
standard pipe fitting. 

Indicators now in production ac 
commodate standard pipe sizes from 
to 3 in. Normally, any flow over 1. 
gpm causes the indicator to function, 
but other higher or lower points can 
be provided on special order. Gems 
Co., 64 Welles Drive, Newington, 
Conn. 


For more information— 
Circle 97, inside back cover 


Restrictor Valves 
For 3000 Psi 


Available in either fixed two-way o1 
fixed one-way types, and with either 
internal or external threaded ends, 
these restrictor valves have a wide 
ambient temperature range of —65 
F. to 275 F. They weigh 20 to 35 
per cent less than conventional mod 
els. The fixed two-way type, which 
provides precise flow metering in both 
directions, contains a fixed orifice in 
the center and 0.008-in. mesh cor 
rosion resistant filters on either side 
The fixed one-way type, which meters 
in the restricted flow direction and 
permits full line flow at low pressure 
drop in the free flow direction, con 
tains a poppet with orifice equipped 
with an integral filter. Poppets and 
interior parts in all models are cor 
rosion resistant. 

Series 1100 restrictors are available 
with either aluminum, stainless steel 
or special alloy bodies and with 
threaded ends for the following tube 
sizes: 4, # and 4 in. Aircraft Prod 
ucts Co., 300 Church Road, Bridge 
port, Pa. 


For more information— 
Circle 98, inside back cover 


Heavy-Duty Cam Valve 


A cam valve with larger cam roller 
and cam plunger for increased bear- 
ing surface has been introduced. The 
plunger spring is loaded to take care 
of over travel on stroke and all work- 
ing parts and is completely sealed by 
means of a synthetic boot and other- 
wise sealed against external contami 
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ow-the 9101 “Family” 


The Cutler-Hammer Line of 
fractional horsepower manual starters now includes 
new mechanisms, new styling, new uses 

















In order to meet the ever-growing needs of the 
market with a starter of proven design, 
Cutler-Hammer now brings out a complete 
family of Bulletin 9101 Manual Starters for 
fractional horsepower motors. 

This family now includes the standard 





ern ner conte ) 
i 





starter with motor-running indicating light, | | ; 


with standard or with high-visibility lenses. meee : 
It now includes a standard switch together Open type, mount- Skeleton starter Enclosed surface 

. . . . ing in Gem or Han- with flush-mounting mounting construc- 
with transfer switch to automatic operation dy outlet box. plote. tion. 
with padlocking provision. It now includes a 
“2 in one’’ model, two starters in one case for 
controlling 2 motors from a single station. 

Another feature of great interest is the op- 
tional brushed stainless steel flush plate for 
installations such as hospitals, modern office 
buildings, etc. Conventionai finish is gray 
baked enamel on a bonderized undercoat. 

9101 starters are available for mounting in 
a standard Gem or Handy outlet box; for 
flush mourting; for surface mounting. The 
9101 is a high-quality line at no premium cost. 
Its features include single or double pole, 
quick make and break silver contacts; eutectic 
alloy overload protection; straight-through 
wiring; wrap around covers, etc., etc. Avail- — — 
able at your authorized Cutler-Hammer dis- ’ 
tributor. CUTLER-HAMMER, Inc., 1332 CUTL E R H AM M ER 
St. Paul Ave., Milwaukee 1, Wis. Associate: ee a ne 
Canadian Cutler-Hammer, Ltd., Toronto, Ont. tek f@) Meee) ba ie) & 








A. Starter in NEMA 7 or 9 Special Service Enclosures. 


B. Duplex starter in NEMA 4 or 5 Special Service Enclosure. 
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“STUD” NELSON 
ATTACHES 


SUB-ASSEMBLIES 


ye 9D 


END-WELDED STUD—, INNER BEARING CAP 




















NELSON STUD WELDING 
2752 Toledo Avenue 


Fasten it Better Lorain, Ohio 


a? Less Cost 
with Please send more information on stud welding 
sub-assemblies and other applications. 





ELWEL “ 


‘eter — 
i | COMPANY 


ADDRESS 


CITY AND STATE 


NELSON STUD WELDING ov oF crecory iwousrries, inc: LORAIN, OHIO 


New Parts and Materials. . . continued 


nants. Available in % in. three-way 
and four-way models. Mechanical Air 
Controls, Inc., 10030 Capital, Oak 
Park, Detroit 37, Mich. 


For more information— 
Circle 99, inside back cover 


Forged Steel, Inside-Screw 
Gate Valve 


Rated at 800 lb and 800 F, the 
Type 652 rising-stem gate valve is 
available in two sizes, } in., weighing 
18 oz, and @ in., weighing 17 oz. 
Worcester Forged Steel Valve Co., 16 
Parker St., Worcester 10, Mass. 


For more information— 
Circle 100, inside back cover 


Automatic Hydraulic Valve 


A single-solenoid, _ pilot-operated 
hydraulic valve for automatic contro] 
of hydraulic circuits is the sub-plate 
type for panel mounting. It is de- 
signed for full 3000 psi. Available in 
4, 3, 1, 14 and 14 in. sizes, the new 
valve meets all JIC requirements and 
has a full capacity rated at 3.6 gpm at 
15 fps. Low pressure drop permits 
this valve to operate at maximum efh- 
ciency. 

The new solenoid is heavy, con- 
tinuous duty type and operates on 3.6 
amp inrush and 0.45 amp holding at 
115 v. Rivett Lathe and Grinder, 
Inc., Brighton 35, Boston, Mass. 


For more information—- 
Circle 101, inside back cover 


All Brass Valve 


This valve is 3 x 2 in. To change 
position of its lever, it must be lifted 
as well as turned for it to drop into 
the proper slot. Design features in- 
clude an O-ring seal on the stem 
shaft, and forged handle, cap, and 
bonnet. The unit is available only in 
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New Parts and Materials continued 





} in. size. It is applicable to piping 
systems or applications requiring two- 
position or three-position control of 
three-way and four-way circuits. Aqua- 


matic, Inc., Rockford, II. 


For more information— 
Circle 102, inside back cover 


Hydraulic Shut-off Valve 


The overall dimensions of this valve 
we 4.67 x 2.03 x 3.5 in. high. It can 
be supplied in tube sizes from 4 to 
4 in. Some of the other features are 
low current drain, explosionproof, op- 
erating range 0 to 5000 psi. Tem- 
perature range is —65 to 275 F. Flow 
rates are from 0 to 10 gpm. Mar Vista 
Engineering Co., 5420 W. 104 St., 
Los Angeles 45, Calif. 


For more information— 
Circle 103, inside back cover 


Full-Port, Normally Closed 
Solenoid Valve 


his valve, which does not require 
back pressure in its operation, will 
operate and hold fully open, with low 
or no flow pressure at all. The valve 
is said to have proved itself capable of 
handling gas at low as well as higher 
pressures induced by gas boosters and 
air blowers. It has also been estab- 
lished for use on vacuum lines and 
in the control of liquids in a wide 
range of viscosities. Temperature limit 
in the latter application is 212 F, 
static rating is 150 psi. 

This packless valve has a bronze 
valve body with screwed ends in sizes 
1 to 3 in., with single-seat, full-size 
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“STUD” NELSON 
END-WELDS 


NSULATION STUDS 


IN A FLASH! 


rting } 
at the NELWELD alchiale 
Liao), 


COUAR TYPE 
END WELDED STUDS 


CHROME ORE SKID 
ae TUBE 


ee Fas ab oe 


fe 


The NELSON collar 
types that make 
Pins. hooks ig-eacelaleleiiel: 
Siebsi-le me hitless rasteners 
open up design possibilitie 
1 Field Engineer 
nence-trainea to analyze your pr 
ohms -MElitl tela bm iiel> |. the point where remarkable 


ngs can be realized. Write for details na g 


ell cdaal 


r proo 


Stud Naloow 


NELSON STUD WELDING 
2753 Toledo Avenue 


Fasten it Better Lorain, Ohio 


at Less Cost 
with Please send more information on securing insulo- 
tion and other cost-saving NELWELD applications 





ELWELD oS 


COMPANY 
ADDRESS a 


CITY AND STATE 


NELSON STUD WELDING ov. oF crecory inousrrie LORAIN, OHIO 





Helicoid Gages 


Exclusive HELICOID 
no-gear movement 


i 


For day-in, day-out Sustained Accuracy 





—for the life of the gage— 
HELICOID Quality 
costs you less! 


@ It’s the basic design of HEticorp Gages 
that makes them outlast and out-perform 
ordinary gear-tooth gages. This enduring 
accuracy is evidenced by the smooth rota- 
tion of simple spiral roller and cam. 

If you use gages it will pay you to investi- 
gate HELIcoID performance records. There 
is a HELicorp long-life gage to meet every 
type of pressure indicating requirement. 
Ranges are to 20,000 p.s.i. and vacuum or 
compound. 

Write today for 
Helicoid G-2 Catalog 


co Helicoid Gage Division 
AMERICAN CHAIN & CABLE 


Dials may be black, 
white or radiant. 


Wall or stem 
mounting cases— 
flush panel or 
flangeless cases. 





929-D Connecticut Avenue + Bridgeport 2, Connecticut 
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valve port A renewable resilient 
valve disc mc antec in a bronze holdet 
extends into an auxiliary piston and 
the pilot valve is also equipped with 
a resilient disc. Magnatrol Valve 
Corp., 71 Fifth Ave., Hawthorne, 
N. J. 
For more information— 
Circle 104, inside back cover 


Electrically Actuated 
Hydraulic Servo Valves 


These valves are available for 500 
to 2000 psi hydraulic systems. Con 
trolled maximum output flows are 0 
to 9 gpm with a time constant of ap- 
proximately 14 millisec, from input 
differential current to output flow. 
The valves can be provided with va- 
rious manifold configurations, coil in- 
ductance and resistance requirements 
in the same basic envelope or to meet 
individual specification. The valves 
weigh less than 1 lb. These valves are 
designed with a steel body and in- 
tegral steel inserts. Bendix Aviation 
Corp., N. Hollywood, Calif. 


For more information— 
Circle 105, inside back cover 


Needle Valves for 
Small Flows 


Needle valves are available in five 
orifice sizes and four pipe sizes in both 
angle and straight type. They are 
designed with a long taper on the 
working part of the needle and a fine 
thread on the stem. Available either 
with or without a panel mounting 
flange, sizes range from yy to @ in. 
and pipe sizes are from % to 4 in. 

Body castings are of valve bronze 
and valve needles are 18-8 stainless 
steel. Valve bodies constructed of 
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Quick facts 





for those who apply and specify electric motors 





New Stator 


One sure way to save years of motor 
life is to provide a better means of re- 
moving excess internal heat. That's 
what has been accomplished by the 
new stator lamination design developed 
for the Howell Series 100 motors. 


Instead of the conventional smooth 
outer surface, this stator has wide ven- 
tilation slots in its circumference. With 
the dividing “fins” fitted against the 
motor frame, air passages are created 
that put 50% more stator heat trans- 
fer surface in direct contact with the 
flow of fan-driven air. 


Copper-clad rotors 
shed heat faster, too 


Rotor slot bars and end discs are a 
bonus feature of all Howell motors. 
Note below right the much greater 
thermal conductivity of copper, as 
compared to aluminum, the metal in 
common use for cast rotors today. 


Significantly better heat dissipation is 
one of the reasons why Howell engi- 
neers, in designing for the new frame 
sizes, came up with such an outstand- 
ing group of motors in the new Series 
100. They are not only smaller and 
lighter, they're cooler running than 
thei horsepower equivalents in the 
old frame sizes. 


Why not go modern in motors? 


Fact is, you really can’t afford to pass 
up the Howell Series 100 Rerated 
motors without investigating their po- 
tentials for your machine moderniz- 
ation programs. They give you space 
savings, weight savings and new, sleek 
good looks —along with construction 
features like these: Mylar-lined slot 
insulation, fully protected cartridge 
type bearings, resilient steel frames 
and mounting teet, and permanently 
position-identified leads. These are a 
few of the gains; let us tell you about 
the rest. 


Series 100 enclosures: totally enclosed 
fan cooled, open drip-proof, splash- 
proof and weather protected, sanitary, 
explosion-proof, and totally enclosed 
non-ventilated. 


see our catalog in Write for new 
Bulletin N-100-R 
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Design is a Motor Life Saver! 


Ilustrations above and at 
right show the first real ad- 
vancement in motor venti- 
lation in years—made pos- 
sible by the slotted stator 
design of the new Howell 
Series 100 motors. 





GREATER HEAT CONDUCTIVITY 


(AUUAII IAAI 
(1711 1) ae 


ALUMINUM 


The thermal conductivity (K factor) of copper is 
91% greater than that of aluminum. Copper's 
electrical resistivity is 35% less. Two good 
reasons for Howell's use of copper-clad rotors in 
Howell Series 100 motors of ali horsepowers. 


HOWELL MOTORS 


HOWELL ELECTRIC MOTORS COMPANY, HOWELL, MICHIGAN 








PRECISION-BUILT MOTORS FOR INDUSTRY SINCE 1915 


79 
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NEW-MATIC UNCASER This machine automatically removes empty 
bottles from cases at a maximum rate of 432 bottles per minute. Six 
double-acting air cylinders do the work. Accurate air pressure control is 
provided by three Norgren Pressure 
Dependable air line filtration and lubrication are provided by Norgren 


transparent bowl filters and lubricators. For complete details, write for 
Norgren Blueprint No. 123. 





CANNING MACHINE This beverage canning machine at White 
Rock Canning Compony, Denver, Colorado, uses a Norgren ‘2” Pilot- 
Controlled Pressure Regulator to control air pressure in the reservoir. 
Extreme accuracy of reservoir pressure is hecessary to provide consistency 
in filling cans to a predetermined level. 


You, too, can have dependable pressure regulation with Norgren 
quality regulators. 
A Complete Line of Pressure Regulators — NEARLY 400 STANDARD MODELS 
...plus many others designed to meet specific job requirements 


Write for complete data on 
Norgren Regulators or 
phone the Norgren repre- 
sentative listed in telephone 
directory classified section C. A. co 
under Norgren Pneumatic 


3428 So. Elati, Englewood, Colo 
Products 


New Parts and Materials continued 


stainless steel are available on special 
order. Ideal-Aerosmith, Inc., 12909 
S. Cerise Ave., Hawthorne, Calif. 


For more information— 
Circle 106, inside back cover 


Large Diameter 
Hydraulic Cylinders 


This line of hydraulic cylinde 
comes in 5, 6, 7 and 8 in. bore siz 
They are made of heavy-wall, seamles 
steel tubing, bored and honed to : 
mirror finish and cover a range up 
to 36 tons at working pressure from 
1000 to 1500 psi. Heavy-duty cast 
iron pistons and rings with V-type 
packing and easily adjustable glands 
are standard. Single or double acting, 
they are available with threaded, plain 
or pin-eye rod fittings and cylindei 
mountings. Wisconsin Hydraulics, 
Inc., 3165N. 30 St., Milwaukee 1¢ 
Wis. 

For more information— 
Circle 107, inside back cover 


Oil-Hydraulic Power Units 


These pipeless packages conform to 
JIC recommendations and include 
electric drive motors meeting new 
NEMA frame size specifications. They 
are recommended for use with systems 
requiring operating pressures up to 
1000 psi. 

Series T8 power units consist basic- 
ally of an electric drive motor, an oil 
hydraulic pump and a control circuit, 
mounted on an 8-gal reservoir. ‘Three 
pump capacities are available, 2.2, 3.7 
and 5.2 gpm rated deliveries at 1800 
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Norgren Oil-Fog Lubrication 
increases saw blade life 0 times 


AT ALUMATIC CORPORATION OF AMERICA 


This prominent manufacturer of alumi- 
num storm doors and windows uses Norgren 
Oil-Fog Lubrication on 16” circular saws for 
cutting to length extruded aluminum bars 
and shapes. The extrusions are 2/2” to 4” 
wide and are generally stacked 3” to 4” high 
for simultaneous cutting. 

Saw blade life expectancy was approxi- 
mately 8 hours with the previous manual 


NORGREN 0-4! 2 
LUBRICATOR 


A 4" Norgren lubricator is used to lubricate each 
saw blade. The lubricant is a specially com 
pounded cuiting oil used at the rate of 3 fluid 
ounces per hour per blade. A cam-actuated 
spring loaded valve permits continuous spray 
application for heavy cuts and intermittent appli- 
cation on light cuts. 


lubrication system, and burrs at the cut ends 
were excessive. With Norgren Oil-Fog Lubri- 
cation for each saw blade, the blade life has 
been increased to 3 to 5 weeks. A manual 
operation has been eliminated. Smoother cuts 
are obtained, burrs practically eliminated. 

The Alumatic Corporation uses Norgren 
lubricators exclusively for the lubrication of 


pneumatically operated equipment. 


For complete details on this Norgren Oil-Fog application, write for Norgren 
Blueprint No. 122, or phone the Norgren repre- 
sentative listed in your telephone directory, 


C. A. co. 


3428 So. Elati, Englewood, Colo 


Products. 
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classified section under Norgren Pneumatic 
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MADE OF STEEL, 
BRASS, BRONZE, MONEL 
METAL, STAINLESS STEEL 


The Aristocrat of 
Bearings 


BALL BEARINGS: 


AMERICA'S ONLY 
BALL BEARING WITH 
HONED RACEWAYS 


HOOVER PALI 
AND FPFEARIN COMPANY 








New Parts and Materials........ 


rpm and zero pressure. A choice of 
three electric drive motors is provided, 
rated 1, 14 and 2 hp at 1800 rpm. 
Vickers, Inc., 1400 Oakman Bivd., 
Detroit 32, Mich. 


For more information— 
Circle 108, inside back cover 


Ball Joints for Piping 


Ball joints in 8, 10 and 12 in. sizes 
are now being offered for power, proc- 
ess, heating, chemical and hydraulic 


continued 


service. Flanged end and welding end 
patterns may be ordered in all threc 
sizes in wrought steel or castings. 
Flanged end joints are available with 
150 or 300 Ib flanges. Joints with 
welding ends are suitable for 600 psi 
steam and operating temperatures up 
to 1000 F. The newly introduced 
joint allows 15 deg angular flex. Barco 
Mfg. Co., Dept. J-15, 500 Hough St., 
Barrington, Il. 


For more information— 
Circle 109, inside back cover 


ENGINEERING MATERIALS 





Thin-Section Metal Stampings 


Metal pieces are being stamped out 
of sheet steel, brass and aluminum 
by a stamping process with lateral 
sections thinner than the metal sheet 
stock from which they are stamped. 
Flat pieces or three-dimensional parts 
are produced as desired. 

Intricate cams and other parts for 


precise mechanisms are being made 
as well as non-moving parts, letters of 
the alphabet, trademarks, insignia and 
decorative designs. Federal Tool & 
Mfg. Co., 3600 Alabama Ave., Min 


neapolis 16, Minn. 


For more information— 
Circle 110, inside back cover 





Plastic Coated Steel Tape 


This product is basically a high 
tensile steel strap like that used for 
heavy packing. Over this is extruded 
any of three plastics: vinyl, nylon or 
polyethylene, the plastic forming a 
thick coating that protects the metal 
from corrosion. 


Among advantages claimed for this 
tape is that it combines the strength 
of steel with the dielectric properties, 
abrasion resistance and other service 
factors of the plastic coating. It can 
be fastened by bolts or rivets or—by 
stripping a section of the plastic to 
expose the metal—it can be spot 
welded. Coatings are available in any 
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PCED WHEN THE SALVATION 
4 ARMY FIRST ESTABLISHED 
AMERICAN HEADQUARTERS 


WAS MAKING INDIVIDUALIZED 
) EQUIPMENT PARTS 


PLANTS 


=e 


oe ‘ me Today the good works of the Salvation Army are famous 
| , = throughout the country. Yet as far back as the days when 
Oe = only eight dedicated men and women comprised the 

Jersey City, N. J S| . j entire American Salvation Army, leading manufacturers 


earned a unique place in an industry geared toward 
dependable, fast-paced output. That is because KOVEN, 
one of America’s largest steel fabricators, has the know- 
how to build the special parts required for more efficient 
output — and can usually do the job faster and at lower 
cost than you could in your own plant. Call or write for a 
consultation with a trained KOVEN representative. No 
obligation. Send for Bulletin + 550. 


Dover, N.J 


were already using Individualized Parts built by KOVEN 
=. f e | ie Through the years, KOVEN Individualized Equipment 
a “ . . Parts —tailored to the exact needs of an operation — have 








Specialists in intricate fabrication using 
Stainless steel 
e monel 
e nickel 
e aluminum 
e inconel 
e all clad materials 


Fabrication to all A.S.M.E. Codes 








= > L. O. KOVEN & BRO., INC. 
A Kay haspedtion FOR QUALITY CONTROL 154-C Ogden Ave., Jersey City 7, N. J. 


Our complete modern facilities include: Machine, 


welding, plate and sheet metal, galvanizing ond Hil Co\V]4 Mito) Mi]. [o)iDo er Naya 
7 EQUIPMENT SINCE 1881 
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BABY TENDER 
for 4 tons of 


THUNDERBOLTS 


The “baby” in this case is a jet engine for an Air Force fighter 
— 8,000 pounds of super-precise, highly adjusted mechanism that 
must be lifted from the ground and carefully “threaded” into the 
needle’s eye of the fighter fuselage. 


Or the baby may be an x-thousand-pound super bomb that is lifted, 
transported, then hoisted into the bay of an interglobal bomber. 


For jobs like these, Cleveland Pneumatic is designing, engineer- 
ing, and building a variety of special ground-handling equipment. 
The experience we have in hydraulics, pneumatics, and actuating 


mechanisms is being used successfully on all this giant equipment. 


If you have problems that involve moving, hoisting and juggling 
unusual sizes and shapes, and if ordinary methods haven’t solved 
them, let our Special Devices Division work on them. 

Because each of these problems requires its own custom-design 
solution, no literature is available. But we'll welcome your inquiries, 


Cleveland Pneumatic 
To0€ Company, CLEVELAND 5, OHIO | 


Department E-1055 
3781 East 77th Street . Cleveland 5, Ohio 
BALL-SCREW MECHANISMS «+ AIR-OlL IMPACT ABSORBERS 
AIRCRAFT GROUND HANDLING EQUIPMENT 








WORLD'S LARGEST MANUFACTURER OF AIRCRAFT LANDING GEARS 


; Parts and Materials continued 





color and can be heat sealed at th« 
cut ends. Garrison Co., 218 Front 
St., S. Plainfield, N. J. 


For more information—- 
Circle 111, inside back cover 


Leaded Round Steel Bars 


The addition of minute particles of 
lead (0.15-0.35 per cent) to standard 
SAE 52100 steel is said to result in 
freer machining and faster cutting 
a lubricant, reducing 
friction between tool face and chip 

The addition of lead does not ap 
affect the basic character 
52100 steel. Hardenabilitv, 
tensile strength, ductility and impact 
strength are unchanged. Leaded 52100 
is heat treated the same way as un 


Ihe lead acts as 


preciably 
istics of 


leaded material, and may be used in 
tools, gages, bushings, flanking, form 
ing and draw dies, collets, pins, rolls, 
and other machine 


Steels, 


spacers, cutters 


parts. Peterson Inc., Union, 


N. J. 


For more information— 
Circle 112, inside back cover 


Extruded Plastic Tracks 
For Sliding Panels 


Made of a high-impact, modified 
polystyrene plastic, these tracks are 
reported not to chip, warp, splinter o1 
rust. They are constructed with spec 
ial convex platforms to reduce friction 
ind provide effortless gliding easc 
without the use of rollers. They are 

_ available in single, double, and tripk 
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built to do just one servo control job... 


Product Engineering - 


Like all Transicoil servo assemblies, this 
incremental positioner “does the job 
right” because it was designed for a 
single application .. . by a company 
whose major function is to provide com- 
plete servo assemblies precisely engi- 
neered and manufactured to solve indi- 


vidual servo control problems. 


Of course, if you merely want servo 
components, you'll find Transicoil’s con- 
tro] motors, motor-gear train combina- 
tions, motor-gear train-generator com- 


binations, and servo amplifiers built to 


the highest order of precision and ac- 


curacy. But it is in the “package” 
engineering of unique assemblies that 
Transicoil’s experience and creative 
imagination offer the greatest value. 
And in most cases, these assemblies cost 
no more than the individual components 


would purchased separately. 


That’s why it pays to check your 
servo problems out with Transicoil first. 
Write outlining your problem, and ask 
for Transicoil’s new gear-motor bulle- 
tin. You'll find it a mighty handy avail- 
ability guide in designing for tight 


production schedules. 


CORPORATION 


Worcester ¢ Montgomery County *¢ Pennsylvania 
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Model A 23 Calivolter 





Calivolter now a 


CALI 














diate delivery 


YNE'S 


CALIVOLTER™ 


WHAT THE CALIVOLTER IS 


The Calivolter is a precise electrical 
instrument which provides an accurate 
voltage output over a wide frequency 
range. True r.m.s. voltages regardless 
of waveform, and accuracy of +%4%% 
are outstanding features. The Cali- 
volter fills a long recognized need for an 
extremely accurate but inexpensive 
voltage standard. 


* Trademark 


WHAT THE CALIVOLTER DOES 


| 


The Calivolter may be used to measure | 


accurately the e.m.f. 


of voltage- 
producing vibration, 


pressure, and 


seismic pick-ups, as well as strain- | 


measuring devices. It provides a 
means for accurately calibrating volt- 
age detectors and voltage-sensitive 
devices such as Vacuum Tube Volt- 
meters, Oscilloscopes and Sensitive 
Relays. It may also be used for over-all 
calibrations of Recording Systems, and 
for measuring the frequency-response of 
Amplifiers, ording Systems, Trans- 
formers, High Impedance Meters, etc. 


WHAT THE CALIVOLTER OFFERS 


Here are some of the advantages and 
features which you get with the Calivolter: 


@ Accuracy +%% from DC to 10KC — 
useful to at least 20KC. 

@ Voltage output from 10 microvolts to 
10 volts in 5 continuous ranges. 

@ Easy operation, simple standard- 
ization. 

@ Low output impedance — max. 1000 
ms. 


@ No current waveform error. 


@ Current output — 1 microamp to 10 
ma in decade steps. 


@ A transfer switch and input con- 
nection for “unknown” facilitates 
measurements by substitution. 


@ Small size (8" x 8%" x 4” 0.a.) 


| 
| 





| 


@ Lightweight (6M lbs.), sturdy con- | 


struction, matchless quality. 


Write today for specifications and price. 





THE 





CALIDYNE 





COMPANY 





120 CROSS STREET, WINCHESTER, MASSACHUSETTS 


SALES REPRESENTATIVES 

WALTHAM, MASS 
Reber A Water Inc 
Wetthom 5 6900 

MEW HAVEN, CONN 
Robert A. Weten, tx 


PMLADEL PIA, PA 
oce Avvo: ofes 


8 7 
Chevtnet Hil) © 0892 Weediey 62615 


Alesendria, 
Overioos 3.6100 


CmiCaGO, HLLINOIS 
Mvgh Mortond & Co 


Amboweder 2.1555 


INDIANAPOLIS. INDIANA CG. © Miler Ge 
Db Mor iend & Co Glendete 380) 


WASHINGTON, ©. Cc 
2. tne. 


WEAST 
W. A. Brown & Assee 


MMIMINEAPOLIS. mint ALBUQUERQUE, NEW MEXICO 
G 8 Miller Co Albequerque 3.8606 
SEATTLE, WASH. 
G. 6. Miller Co. tender 3220 
Mervrement 
Arnener, Ot, 
Teronte, Ont. Mayteir 6660 
exroat 


MOLLT WOOD, California . = 
GB. Milter Co. 
Mellyweed 96305 

SAN FRANCISCO, CALIF Rocke tavernertamat Corp 

13 few 40m St HY. 04, MF, 


tyte® 3.3438 Morrey Mi 90700 


New Parts 
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tracks—top, side or bottom. Several 
standard shapes are available. Color 
choice is practically unlimited and 
tracks can be supplied cut to exact 
lengths ready for assembly. Anchor 
Plastics Co., Inc., 36-36 36 St., Long 
Island City 6, N. Y. 
For more information— 
Circle 113, inside back cover 


Epoxy Finish For Metals 


This finish can be applied directly 
to any clean metal surface without a 
prime coat, has exceptional adhesive 
qualities, has an extremely hard sur- 
face yet is flexible and is said not to 
crack or chip under impact or bending. 
It may be applied by brush, spray, ap- 
plicator or dipping. It is a two-con- 
ponent finish that is mixed in equal 
parts as required. When mixed, it 
has a very low viscosity which is main- 
tained in the container for several 
hours with little change, yet when 
applied it air dries dust free in 30 
min and can be handled in 120 min. 
Minnesota Platon Corp., Pipestone, 
Minn. 


For more information— 
Circle 114, inside back cover 


Cold Punching Laminate 


An electrical grade phenolic lam- 
inated plastic which can be punched 
at room temperature is now available. 
The material is particularly suited for 
copperclad printed circuits where au 
tomatic processs require registration 
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PULL IT... TWIST IT 


STRETCH IT 
Bonded [|(>(C Packings Stay Bonded 


Here’s proof that “Bonded by IPC” means absolute adhesion rubber 
to metal. Exerting more stress would only result in bending the metal case, 
or in tearing the synthetic rubber, but the IPC bond between will not break 
down. 


Case seals and bonded washer seals will probably never face such grueling 
strain in actual use but the fact remains they could. 


Whatever your sealing problem, you can rely on IPC packings. They will 
be custom designed and IPC experience assures low cost dependability. 


INTERNATIONAL 
PACKINGS 
CORPORATION 


Bristol, New Hampshire 
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1. Bonded Washer Seal 
Double Lip Wiper 


2. Bonded Case Seal 
Double Lip Wiper 


a” 


ded Washer Seal 
traight Lip 


— 


+ ded Washer Seal 
nited Contact Lip 


— 


ed Washer Seal 
aight Lip 
with , Garter Spring 


6. Bonded Washer Seal 


Limited Contact Lip 
With Garter Spring 


7. Bonded Case Seal 
Straight Lip 


vow 


8. Bonded Case Seal 
Limited Contact Lip 


9. Bonded Case Seal 


Straight Lip 
With Garter Spring 


vow 


nded Case Seal 
Limited Contact Lip 
with Garter Spring 


a ~ | 


12. Bonded Case Seal 
Limited Contact Lip 
Thin Rind Type 


7 om 


pber Covered 

‘Bo nded ase Seal 
Straight Lip 

14. Rubber Covered 


Bonded Case Seal 
Limited Contact Lip 


y 


15. Rubber Covered Bonded 
Case Seal Straight Lip 
with Garter 


16. Rubber Covered Bonded 
Case Seal Limited Contact Lip 
With Garter Spring 
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name CHAIRS 
ARE 


GOOD CHAIRS 


Scientifically planned to aid YOU 
in your worl designed to sup- 
port you comfortably whether 
you're chewing your pencil or bent 
over hard at work engineered 
from the quality materials YOU 
would recommend, with inde- 
pendently adjustable seat, back 
and footring to conform to your 
physique . . . and with removable, 
replaceable covers in a wide range 
of fabrics and colors to match 
YOUR decorating plan 


Pictured, Cramer Hi-Model 
4D-22T with forward-tilt 
seat; others available. All 
are low-gravity balanced for 
safe use on casters if 


desired 


MORE INFORMATION? 


LIKE , Dept. & 
a 


Cramer Posture am ity 
1205 Charlotte, 


dm 
Please sen as Ay nes 
eers. 
\ Croming architects @ and engin 


| Name 
\ Address _—— 


| 
’ 
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New Parts and Materials 


of punched mounting holes for com- 
ponent inserters. Permitting punching 
at temperatures as low as 68 F, the 
new grade assures precise dimensions 
of holes and hole spacings. This cold 
punching laminate is available in the 
same thickness range, tolerance, and 
sheet sizes as the company’s other 
XXXP grades. National Vulcanized 
Vibre Co., Wilmington, Del. 


For more information— 
Circle 115, inside back cover 


continued 


Felt Machinery Mounts 


Adhesive-coated felt mounts for use 
under machinery are available in sev- 
eral thicknesses. It may be purchased 
cut to size or im flat sheets. The 
mounting is made from wool felt, said 
to be resistant to oil, grease, acids. 
Western Felt Works, 4021 Ogden 

VS. Chicago 23, Il. 


For more information— 
Circle 116, inside back cover 


ENGINEERING EQUIPMENT 


Drafting Machines 


The parallelogram on which this 
German device is based is made up of 
oval tubes with selected zero 
play ball bearings at each joint. ‘There 
are fifteen such ball bearings in the 
entire instrument. At assembly the 
machine is inspected to ascertain that 
no deviation from parallelism at any 
point over the entire board exceeds 
0.6 min of arc (0.00017 in/in). The 
15 deg index intervals are also required 
to be accurate within 0.6 in. min., 
for acceptance. Both vertical and 
horizontal board models of this new 
drafting machine are available, in sizes 
32 x 47 in., 39 x 59 in., 49 x 79 in. 
Evenline Products, P.O. Box 47, East 
Side Station, Providence 6, R. I. 


For more information— 
Circle 117, inside back cover 


radiai 


General Purpose 
Drafting Machine 


This Swedish-made instrument is 
constructed of cold-drawn steel tubing 
and machined steel and plastic parts. 
It sets and holds any angle and its 
complement, combining the functions 
of T-square, triangle, protractor and 
scales. The protractor head reads 


from 90 through 0 to 45 deg, with 
automatic quick-set lock every 15 deg. 
The head also locks easily at any de 
sired angle between the 15 deg stops. 
Walpole Co., 419 Boylston St. Bos 
ton 16, Mass. ; 


For more information— 
Circle 118, inside back cover 


Lamp for Drawing Board 
Provides 100 ft-c 
Chis lamp is said to illuminate the 


area with 100 ft-c. It 
two 40-w 


entire working 
is designed for use with 
fluorescent lamps, and is 4 ft long 
Adjustable for height, the fixture 
clamps on the back of any drafting 
board, large or small. Midwest Light 
ing Products Co., P. O. Box 53%, 
Cleveland 7, Ohio. 


For more information— 
Circle 119, inside back cover 


Template for Squares and 
Their Diagonals 


Any size square from 0 to 3 in 
can be drawn by an adjustment of the 
slider. Three scales are provided in 
decimal inches, fractional inches and 
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THE DeVLIEG MACHINE CoO. has been a consistent 
user of OK Hardened Products for many years. They 
build absolute precision into their line of boring and 
milling machines. One of the methods of achieving this 
ultra-precision throughout the life of their machines is 
with OK hardened vee guides as illustrated in this ex- 
posed photo of their Spiramatic Jigmil. 

Here’s why OK hardened vee guides contribute to 
machine tool accuracy: They are virtually wear-proof, 
a result of welding special analysis tool steel to a mild 
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bir? tales 


steel backing. High wear-resistant properties are 
produced by special hardening 

(Rockwell C-65-66) to 

a depth of 3/16” 


For Free bulletin, show- 
ing seven standard 
cross sections in 

over 60 sizes, 

write Dept. 45-B 


CINCINNATI 23, OHIO 





All Gast rotary air motors, 
compressors, vacuum pumps 
are designed on this 


SIMPLE PRINCIPLE 


Rotary Air Motors 
1/20 to 4 h.p. 


Air Compressors 
to 30 p.s.i. 
to 24 ¢.f.m. 


Vacuum Pumps 
to 28 in. 
to 24 <.f.m. 


Always striving for simplicity in products you design? So are 

we. Simplicity pays — in lower costs and greater dependability. 

And it's a big reason why engineers favor Gast components 
. and why users get years of satisfactory service. 


All Gast Units incorporate this simple, rotary-vane princi- 
ple: A rotor and four sliding vanes are the only moving parts. 
Centrifugal force holds self-seating vanes tightly against the 
precision-ground interior surface of housing, maintaining a 
continuous seal, and taking up any wear automatically. Usually 
of composition material, vanes may be carbon (for oil-less 
models) or aluminum. Air delivery is positive, pulseless, quiet. 


There are mo piston rings, no heavy hinged parts, no rockers, 
etc., tO wear.out, require adjustment or add dead weight. No 
bulky air tanks, either. 


So get the advantages of Gast simplicity for yowr products! 
Write for new “Application Ideas” Booklet — and request data 
on models that interest you. Gast Manufacturing Corp., P.O. 
Box. 117-V Benton Harbor, Michigan. 


» comratiion 
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New Parts and Materials. continued 
metric system. Length of diagonal of 
squares is automatically computed — 
and indicated by a pointer. Con- 
structed of 0.029 in. rigid vinyl plastic 
throughout. E-Z-Way Templates, 
1321 19 St., Santa Monica, Calif. 


For more information— 
Circle 120, inside back cover 


Template for 
Drawing Circles 


Made of rigid, non-glare acrylic 
vinyl, this template contains precision 
milled circles. Circles are grouped in 
progressive sizes (jy to 3 in.) on the 
template with increments in 64ths 
32nds, 16ths, 8ths, 4ths, and halves 
All 44 circles make al 
lowance for pencil clearance of #2 in. 
In addition, the four corners of the 
template are precision cut to give 
radii of %, 3, § and 1 in. diameters. 
Alvin & Co., 1618 Main St., Windsor, 
Conn. 


of an inch. 


For more information— 
Circle 121, inside back cover 


Transistor Power Supply 


A d-c power supply especially en- 
gineered to power resistors is a closely 
regulated, dual-voltage unit, with both 
outputs contained in a single chassis 
suitable for rack mounting or bench 
use. Cabinet size: 54 x 19 x 14 in. 
Each output supplies 0 to 100 v, 
de, continuously variable (without 
switching), and 0 to 100 ma, max. 
Voltage is adjustable to #s v variations. 
Dressen-Barnes Corp., 250 N. Vinedo 
Ave., Pasadena 8, Calif. 


For more information— 
Circle 122, inside back cover 


Mechanical Sound 
Detector 


A listening device that makes it 
possible to detect certain types of 
internal defects in moving machinery 
without shutting down or otherwise 
taking the equipment out of service 
amplifies normally inaudible defect- 
caused noises. It allows the user to 
locate faulty parts in reciprocating 
engines, motors, gear boxes, com- 
pressors, pumps and similar equip- 
ment, regardless of size. It is also 
useful in determining the efficiency of 
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The MOST Veesatide Dropting Ui 


EMMERT RIGHT ANGLE DRAFTING UNITS 


EMMERT Right Angle Drafting Units bring to the 
drafting room the ultimate in versatility and efficiency. 


These attractive, all-steel units provide the operator with 
everything needed, instantly available without rising from 
the chair—adjustable, counterbalanced drawing board .. . 
reference area . . . tool and storage space. 


Versatility in arrangement is provided, too. EMMERT 
Right Angle Units may be assembled in either right or left- 


* EMMERT Right Angle Drafting Units are available with 
or without EMMERT Micro-Drafting Instruments as pic- 
tured in the illustration above. 


MMERT MFG.CO. 


hand arrangements. Change-over from right to left may be 
accomplished quickly and easily, by your own personnel at 
any time after original installation. 


Finished in a rich grey with mist green linoleum tops, 
these units blend perfectly with any color scheme. 


Write today for complete information on these versatile 
EMMERT Right Angle Units. You will be amazed at the 
infinite number of time and labor saving arrangements they 
provide for the drafting room. 


EMMERT MFG. CO. 
800 N. MAIN STREET 
WAYNESBORO, PA. 


Gentlemen: 
Please send me the complete EMMERT Story. 


ZONE__ STATE___ 





: 
td 





MANUFACTURERS OF PRECISION DRAFTING INSTRUMENTS AND EQUIPMENT 
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New Parts and Materials. . continued 


3 3 
NEY $ small parts steam traps and locating air or liquid 


leaks in underground piping. 
play oO BIG part Resembling a doctor's stethoscop 
. es : in design, the detector utilizes dual 
in precision instruments detectors to transmit sounds to one 
Reliability of many precision elec- or both ears as desired. 
trical instruments depends upon A pair of extension rods are fu 
accurate transmission of electrical nished with each unit for reaching 
signals between moving parts. The 
Potentiometer Division of the Fair- 
eo a child Camera and Instrument Corpo- 
used in, this Fairchild ‘Type 746 Pre- ration has selected Ney Paliney #7* 
or for use as wipers and sliders in their ; 
precision potentiometers because metal parts are machined from stain 
Paliney #7 provides the important advantages of a long life with excel- | less steel. Hose and ear plugs are 
lent linearity and the ability to hold noise at a minimum. | made of soft, durable live rubber: 
Ney manufactures many other precious metal alloys which, like Burke & Co., Worton, Md. 
Paliney #7, have ideal electrical characteristics, high resistance to tarnish, Sew eense tafermetion— 
and are unaffected by most industrial atmospheres. Ney Precious Metal Circle 123, inside back cover 
Alloys have been fabricated into slip rings, wipers, brushes, commutator 
segments, contacts, and intricate component parts and are used in high 
precision instruments throughout industry. Should you have a contact 
problem, a call to the Ney Engineering Department will result in study 
and recommendations which will improve the output of your electrical or 
electronic instruments. 


THE J. M. NEY COMPANY @ 109 ELM ST., HARTFORD 1, CONN. 
Specialists in Precious Metal Metallurgy Since 1812 


*Registered Trade Mark 9NYSS5B 


into remote places. An interchang 
able bell stethoscope is also supplied 
to detect pressure or vacuum leaks 
around head gaskets, manifolds. All 

















Ruthman GUSHER 


coolant pumps Measures Speed 
o At a Distance 


A visual tachometer which measures 
rotary or vibratory speeds of ma- 
chinery or objects at a distance of 
3 to 50 ft operates by a spring-wound 
mechanism which stops motion, on 
a stroboscopic principle. It is a 
mechanical instrument slightly larger 
than a baseball and weighs 11 oz. 

The new tachometer is made in 
two basic ranges: 500 to 8000 and 
1,000 to 16,000 rpm. It is accurate 
at any scale point above the first 15 
per cent of either scale to within 2 
per cent. Boulin Instrument Corp., 
65 Madison Ave., New York, N. Y. 

For more information— 
Circle 124, inside back cover 


i 
4 
= 


FOR BETTER 
PERFORMANCE 


Ruthman Gusher Coolant Pumps offer you 
simple yet sturdy design features. There are 
no friction seals or packing. The Gusher is 
always primed, gravity insures immediate 
pump action. Pre-lubricated heavy-duty ball- 
bearings require no further attention and 
the dynamically balanced rotating shaft 
eliminates vibration. Specify Gusher Pumps 
for better performance. 





Illustrated is a 
HANCHETT Model 
AK traveling Wheel 
Head Knife Grinder 
equipped with 
Gusher Pump 


csimn entail Electronic Flaw Detector 


A portable instrument for detect- 
ing faults and bearing failures in 


T H E R U T iH M A N MA C H | N E we Y C 0 : motors and machinery, leaks in pipe- 


. er “ 4 lines, and surface flaws in materials 
1818 Reading Road com Cincinnati, Ohio has been introduced. These impend- 
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New Parts and Materials continued 
ing troubles are said to be accom- 
panied usually by an audible warning 
which, because of frequency, intensity 
or surrounding noises, may not be 
heard by the unaided ear. 

The new detector weighs 24 Ib. It 
consists of a highly sensitive contact- 
microphone probe 
handle, a three-stage amplifier and 
plug-in headphones. Visual measure- 
ment can also be obtained by adding 
an output meter. ‘The unit is powered 
by standard batteries. John Ould, 
(USA) Ltd., 519 S. Fifth Ave., Mount 
Vernon, N. Y. 


encased in a 


For more information— 
Circle 125, inside back cover 


Mobile Power Supply 


A laboratory power supply trans- 
former unit for on-the-spot availability 
of any desired output voltage has a 
three-phase, 230-250 v, 60 cps, ac 
input. The unit has two output 
ranges: 211 to 640 v, 31 amp in 10-v 
steps, and 100 to 295 v, 66 amp, in 
4-v steps. Adjustment is by eight fine 
steps and eight coarse steps with over- 
lap. Taps are changed on three phases 
simultaneously. It is designed for 
continuous duty at the rated output, 
and includes a heavy duty 115 v cool- 
ing fan. 

The sheet metal case measures 
42 x 133 x 29 in. Strong Electric 
Corp., 98 City Park, Toledo 2, Ohio. 

For more information— 
Circle 126, inside back cover 


Digital Voltmeter 


Sensitivity of this voltmeter is said 
to be such that 10 millivolt provides 
full-scale digital output (999). Con- 
trols permit selection of any voltage 
in either of two ranges (10 to 25 and 
20 to 50mv) for full-scale readout. 
Digital output appears on an illumi- 
nated panel for visual readings, and is 
also available through contact closures 
representing three decimal digits. Out- 
put may be used for operation of 
automatic typewriters, card punches 
and tape punches. The instrument re- 
quires no external power supply other 
than 115-v, 60 cps, ac. Consolidated 
Engineering Corp., 300 N. Sierra 
Madre Villa, Pasadena 15, Calif. 


For more information— 
Circle 127, inside back cover 
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braked tor 
THRU-SHAFT 


yt 
MOTHS 


All DINGS Direct Acting Magnetic Brakes 
are available for THRU-SHAFT installation 


2K VERSATILE MOUNTING—Brake 
“C” flanges mount on old and new 
NEMA frame sizes. May also be 
foot mounted. 


2 WIDE TORQUE RANGE—1% to 175 
water-proof 


Ibs. ft. Drip-proof and 
dust-tight enclosures. 


One of the “plus” features of the new 
Dings Direct Acting Magnetic Disc Brake 
is the fact that standard NEMA length 
shaft extensions may be used, eliminating 
the need for special shaft extensions to 
accommodate motor mounted brakes. A 
simple modification of the brake cover 
converts Dings Brakes for “THRU-SHAFT 
applications. This facilitates direct 
coupling or use of hand cranks, electrical 
tachometers, pulleys, plugging switch, etc. 

Dings Direct Acting Magnetic Disc 
Brakes can be installed anywhere a shoe 
brake is used and in addition can be 
installed where a shoe brake is not suitable 
because of appearance and space 
considerations. 

Be sure to specify Dings Magnetic Brakes 
to meet your needs, from your regular 
motor supplier. While these efficient units 
are easy to select and apply, Dings offers 
complete engineering service to help solve 
your specific brake problems. Write for 
Bulletin BK4002. 


DINGS BRAKES, INc. 


A SUBSIDIARY OF DINGS MAGNETIC SEPARATOR CO 


4715 West Electric Avenue 
Milwaukee 46, Wisconsin 


See our Catalog in SWEETS PRODUCT DESIGN FILE--Section 5a/Di. 


08355%, 





ANGLgear 


MODEL 340 


MODEL 350 


..but price stays down! 


3 hp at 1200 rpm! That’s the 
new rating of the rugged 2 
and 3-way ANGLgear models 
shown above. And — we re- 
peat — there is no change 
in purchase price. 


The expanding ANGLgear 
line — now including 1/3, 
| and 3 hp units available 
with 1-1 or 2-l gear ratio 
and with either 2 or 3-shaft 
extensions — enjoys wide ac- 
ceptance in many fields. It’s 
sold only through your local 
distributor. See litera- 
ture in the product design 


our 


section of Sweet’s Catalog. 


ACCESSORIES CORPORATION | 


HILLSIDE 5, NEW JERSEY 
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CATALOGS and BULLETINS 





To obtain copies of literature described below, circle corre- 
sponding number on postcard inside back cover. 


Stainless Tubing and Tubular Parts— 
Catalog, 8 pp, describes cold drawn 
mechanical, capillary and hypodermic 
tubing from 0.008 to 1.000 in. OD; 
nickel and nickel alloy tubing and 
tubular fabricated parts. Data is given 
on comparative analysis of alloy types, 
specifications, standard tolerances and 
physical properties and relative worka- 
bility. J. Bishop & Co., Malvern, Pa. 


Circle 128, inside back cover 


Wire Rope Assemblies—Catalog TL- 
500, 24 pp, shows possible combina- 
tions of standard fittings and assem- 
blies, and also includes necessary 
reference charts, tables, drawings. 
Among fittings illustrated are yokes, 
sleeves, eyes, hooks, buttons, balls. 
American Chain & Cable Co., Inc., 
Wilkes-Barre, Pa. 

Circle 129, inside back cover 


Speed Control Packages—Bulletin 51- 
B8166, 8 pp, describes package drives 
for speed control of machine tools and 
other equipment requiring accurately 
variable speed over a wide range. The 
drive, available in five cabinet sizes 
with drive motor range 5 to 150 hp, 
features magnetic amplifier generator 
field control. Allis‘Chalmers Mfg. 
Co., 1002 S. 70 St., Milwaukee, Wis. 


Circle 130, inside back cover 


Vacuum Melted Alloys—Booklet, 8 pp, 
describes vacuum melting process and 
characteristics of resulting alloys. 
Utica Drop Forge & Tool Corp., 
Utica 4, N. Y. 

Circle 131, inside back cover 


Epoxy Adhesive—Bulletin 2501, 2 pp, 
provides details on surface preparation, 
application, assembly of parts to be 
bonded and characteristics of the ad 
hesive. Houghton Laboratories, Inc., 
Olean, N. Y. 

Circle 132, inside back cover 


Lithium Industrial Greases—Bulletin, 
2 pp, details specifications of multi- 
purpose lithium soap greases. Sin- 
clair Refining Co., 600 Fifth Ave., 
New York, N. Y. 

Circle 133, inside back cover 


Magnesia-Insulated Conductors—Bul- 
letin, 2 pp, describes why, where and 
how wires insulated in this manner 
are used. A table of specifications is 
also provided. Aero Research Instru 
ment Co., 1040 Grand Ave., Chicago 
22, Ml. 

Circle 134, inside back cover 


General Purpose Power Supply—Bul- 
letin 178, 2 pp, covers unfiltered units 
rated from 5 to 150 and from 6 to 230 
v, dc. Opad Electric Co., 69 Murray 
St., New York 7, N. Y. 


Circle 135, inside back cover 


Totally Enclosed, Explosionproof Mo- 
tors—Bulletin, 4 pp, contains colored 
cross-section of the motor, with call- 
outs pointing out construction details. 
Photographs and drawings illustrate 
stator core, asbestos-protected wind- 
ings, lubrication systems. U. S. Elec- 
trical Motors, Inc., Box 2058, Los 
Angeles 54, Calif. 

Circle 136, inside back cover 


Magnetic Disc Brakes—Bulletin BK 
4002, 8 pp, describes brakes having 
torque ratings from 14 through 175 
Ib-ft. Dings Brakes, Inc., 4740 W. 
Electric Ave., Milwaukee, Wis. 

Circle 137, inside back cover 


Brazing Preforms—Catalog, 12 pp, de- 
scribes silver alloy preforms for braz- 
ing applications. Available alloys, 
forms and shapes, wire sizes, ordering 
helps are included. Lucas Milhaupt 
Engineering Co., 5051 S. Lake Drive, 
Cudahy, Wis. 

Circle 138, inside back cover 


Posture Chairs—Catalog, 8 pp with 
price list, illustrates and describes 
chairs for office, drafting room and 
other locations. Cramer Posture Chair 
Co., 1205 Charlotte, Kansas City 6, 
Mo. 

Circle 139, inside back cover 


Photoelectric Controls—Catalog 55, 
15 pp, shows photoelectric controls 
ranging from moderate sensitivity to 
ultra-sensitive, high speed and im- 
pulse actuated units. Available with 
safety relays and with warm-up pro- 
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WHY HOLO-KROME DOWEL PINS ARE BLACK 


That black lustre finish on all 
Holo-Krome Dowel Pins is a double benefit 
to you... at no extra cost! 

It retards corrosion and rusting 

of the highly polished surface . . . and the 
black finish acts as a lubricant. 

With H-K Dowel Pins, driving is easier 
and there’s less chance of seriously 
scoring the pin and mating parts. 

For dowel pins with extras .. . for 

dowel pins individually inspected .. . 


the name to remember is HOLO-KROME. 





eK .. . First with 
Alcchiegte!t | HOLO-KROME 


HOLO-KROME SCREW CORP © UWARTFORD 10, CONN., U.S.A. 
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Catalogs and Bulletins. .......continued 


OVER 600 


Original Equipment Manufacturers 
are installing 


MARVEL SYNCLINAL FILTERS 


as Standard Equipment! 


Circle 141, inside back cover 

This figure represents manufacturers of all types of production equipment and components of , ; : me . 
equipment utilizing hydraulic and other low pressure circulating systems. Air Cylinders—Bulletin A-105K, 8 pp, 
We are extremely proud of this figure as a whole, and we take great pride in the fact that it gives design, construction, engineer- 
still includes those who selected MARVEL SYNCLINAL FILTERS as standard equipment in our ing, mounting and dimensional data 


tection. Autotron Co., P. O. Box 
722-V, Danville, Il. 
Circle 140, inside back cover 


Wheels—Folder, 4 pp, describes vari- 
ous types of rubber tire wheels, diame- 
ters to 18 in. Rotary Mfg. Corp., 
1205 Charlotte, Kansas City 6, Mo. 


first year of operation over 12 years ago. 


SUMP TYPE 
(cutaway) 


AND—the number increases steadily— 
Week by Week! 





For Dependable Protection on all Hydraulic 
and other Low Pressure Circulating Systems, 
and 
For Efficient Filtration of Hydraulic Oils, 
Fire-Resistant Fluids, Coolants, Lubricants 

and Water— 


Investigate 


MARVEL 
SYNCLINAL (@ 
FILTERS 


They Meet 
J. |. C. Standards 


A SIZE FOR EVERY NEED 


Available for Sump or line installation in capacities from 5 to 100 
G.P.M. Greater capacities may be attained by multiple installation 


as described in catalog.) 
coarse 30 to fine 200. 


EASY MAINTENANCE 


Choice of monel mesh sizes range from 


Both sump and line types may be easily disassembled, thoroughly 
cleaned and reassembled by any workman, on the spot, in a matter 
of minutes. Line type operates in any position and may be serviced 
without disturbing pipe connecticns. 





[ IMMEDIATE DELIVERY! 


LINE TYPE 


As in the past, Marvel continues 
to offer Immediate Delivery! 





Catalogs 
containing 
complete data 
available on 


request 


7227 N. Hamlin Ave. 


(cutaway) 


MARVEL ENGINEERING COMPANY 


PHONE: JUniper 8-6023 


Without obligation, please send me complete data on 
Marvel Synclinal Filters, as follows:— 


0 Catalog #106—For Hydraulic Oils, 
Coolants and Lubricants 
C] Catalog #300—For WATER 
{] Data on filters for Fire-resistant hydraulic fluids 








Chicago 45, Ill. 


on 200 psi heavy duty air cylinders. 

Miller Fluid Power Co., 2040 N. 

Hawthorne Ave., Melrose Park, Ill. 
Circle 142, inside back cover 


Heat Absorption of Steel—Booklet, 32 
pp, details a simplified method by 
which heating rate of steel can be 
calculated and the center temperature 
of the piece predicted. Included are 
15 charts and diagrams. Bloom En- 
gineering Co., Inc., 857 W. North 
Ave., Pittsburgh 33, Pa. 


Circle 143, inside back cover 


Hot-Formed Nuts—Bulletin, 4 pp, in- 
cludes a table of mechanical proper 
ties and a comparison of physical 
properties with cold-formed nuts. 
Pittsburgh Screw and Bolt Corp., 
Pittsburgh 30, Pa. 

Circle 144, inside back cover 


Constant-Force Springs—Bulletin 310 
L-6-55, 24 pp, contains detailed in- 
structions for extension spring design 
including material selection, esti 
mation of fatigue life, load and 
dimensional requirements, and final 
selection and identification. Fourteen 
design charts based on selected mate 
rials and fatigue life requirements are 
included. Hunter Springs Co., Lans 
dale, Pa. 


Circle 145, inside back cover 


Specialty Steels—Booklet, 32 pp, de 
fines the distinctive characteristics of 
a broad range of special purpose steels 
in terms of end use. It briefly sum 
marizes specialty product line, cover 
ing tool and die steels; stainless steels; 
silicon and high nickel electrical alloys; 
special purpose alloy steels; valve, heat 
resisting and super alloy steels, tubing 
and pipe in various analyses and fine 
wire specialties. Carpenter Steel Co., 
317 W. Bern St., Reading, Pa. 

Circle 146, inside back cover 


Electrical Switches—Catalog 655, 24 
pp, describes high-sensitivity, metal- 
cased, immersion-proof, general-pur- 
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Catalogs and Bulletins. .......continued 
pose, AN-type, JAN-type, d-c and sub- 
miniature switches. Unimax Div., W. 
L. Maxson Corp., 460 W. 34 St. 
New York 1, New York. 

Circle 147, inside back cover 


Pneumatic Equipment—House Organ, 
7 pp. First issue to be published, bi- 
monthly, contains application stories 
with engineering drawings, discussion 
of fundamentals of pneumatics in the 
first of a series of primer stories. A 
digest of current trade journal articles 
on pneumatics is included. Ross 
Operating Valve Co., 120 E. Golden 
Gate Ave., Detroit 3, Mich. 

Circle 148, inside back cover 


Solenoid Brakes—Bulletin EE 180, 3 
pp, describes brakes with continuous 
duty ratings of 3 to 24,000 ft. Ib. 
Trombetta Solenoid Corp., Milwau 
kee, Wis. 


Circle 149, inside back cover 


Enclosed Switches—Catalog 83, 28 pp, 
describes switches designed for use on 
either a-c or d-c applications. Included 
are general purpose switches, sealed 
switches, heavy-duty limit switches, 
hand-operated switches and main- 
tained contact switches. Micro Switch, 
Freeport, Ill. 

Circle 150, inside back cover 


Hydraulic Cylinders—Bulletin, 8 pp, 
describes cylinders for lift, tilt, lower, 
eject, reciprocate, swing, turn, clamp, 
hold and squeeze action. Benton 
Harbor Engineering Works, Inc., Ben- 
ton Harbor, Mich. 

Circle 151, inside back cover 


Filter-Lubricators—Catalog, 16 pp, has 
listings of sizes and types of air filters 
and lubricators produced. Installation 
and maintenance are covered in detail 
and a dimension sheet and parts list 
are included. Master Pneumatic, Inc., 
20432 Sherwood, Detroit 34, Mich. 
Circle 152, inside back cover 


Oil-Hydraulic Pumps, Controls—Cata- 
log 5001A, 56 pp, describes line of 
pumps, controls and accessories for 
general industrial application. Vickers 
Inc., 1400 Oakman Blvd., Detroit 32, 
Mich. 

Circle 153, inside back cover 


Speed-Sensitive Switches, Governors— 
Bulletin 5045, 8 pp, includes dimen- 
sional drawings of overspeed, under- 
speed, one, two and three-switch gov- 
ernors with explanations of the vari- 
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POWDER METALLURGY 
can duplicate this part for 


MACHINED PART 


POWDERMET® part — 7¢ 


Don’t cut parts— Cost Costs! 


—with YALE Powdered Metal Parts 


When it comes to keeping 

roduction costs down, American 
industry turns more and more to 
powder metallurgy. For here are 
tough, accurate parts completely 
ready for assembly...that not 
only do the job more cheaply, but 
often better! 

With identical machined parts, 
most of the cost goes into the 
expensive machining operation. 
The price of one machined part 
will buy up to six of the same 
parts in powdered metal! 

Close tolerances, excellent wear- 


A qualified Yale & Towne 
engineer is available to discuss the 
advantages and limitations of 
powdered metal parts—right in 
your own plant! He will show you 
how powder metallurgy may cut 
costs in your production operations. 
There is no obligation for this 
engineering counsel. 








TYPICAL PM PARTS 
Filters 
Bearings 
Switch Parts 
Wheels 
Sprockets 
Pawls 


Gears 
Cams 
Keys 
Valves 
Ratchets 


And oO Send 


Booklet 


Get your copy 
of this informative 
new booklet 


*Registered Trade Mark 


f-——-Send Today For Free Booklet— 


ability, and controlled porosity 
are established Powdermet* vir- 
tues. Special properties— such as 
self-lubrication, or unusual elec- 
trical characteristics—can also be 
achieved. Alloys are available 
exceeding the tensile strength of 
mild steel. 

The answer to your pro- 
duction problems may well be 
Powdermet* parts...and Yale & 
Towne, For Yale & Towne has 
the experience and know-how to 
serve you best in this rapidly- 
developing new field. 


YALE & TOWNE 


THE YALE & TOWNE MANUFACTURING CO 


Powdered Metal Products Division 


9335 BELMONT AVE. « 


Franklin Park, Hlinols 


0 Send information on PM parts for attached 
specifications or drawings. 


© Have a Yale & Towne Powdered Metal engineer call on me. 


FRANKLIN PARK, ILL. 


rT 
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CONTROLLED FLUID POWER 


Contributes Added Flexibility 
to Machine Tool Performance 


DUDCO PF-100 Series Double Pumps with 
combination relief and unloading valves pro- 
vide high circuit flexibility through either 
automatic or external pilot control. For 
example...in a “hi-lo” circuit, large volume 
delivery is available for a fast traverse cycle. 
Then, during the feed cycle, when small vol- 
ume is required, one pump section unloads 
automatically...saving dollars in horse- 
power! These pumps can also be operated on 
separate circuits . . . each circuit protected by 
its own relief valve. 


TWO VANES ARE 
BETTER THAN ONE 


The hydraulically counter- 
balanced DUAL-VANES in 
DUDCO Hydraulic Pumps 
eliminate wear producing 
loads normally caused by 
unbalanced hydraulic forces 
and vane acceleration. DUAL- 
VANES also maintain MUL- 
TIPLE SEALING BARRIERS to 
slippage and power loss. 
DUAL-VANES are a patented 


and exclusive DUDCO feature. | 


DUDCO Pumps can operate continuously at 2000 psi. Their exclusive 
“Dual-Vane” feature and advanced design combine to assure long, 
trouble-free performance and maximum simplicity in servicing. Thus, 
they are a natural choice for a wide variety of high production equip- 
ment, including: Machine Tools, Hydraulic Presses, Die Casting and 
Plastic Moulding Machines, Closing and Clamping Devices and other 
functions calling for controlled variation in Pump volume. 


The PLUS factors in DUDCO Pumps weigh heavily at the sales end— 
so, WRITE...get the facts on DUDCO Dual-Vane Hydraulic Pumps 


and Fluid Motors. 


D U rm C © DIVISION 


Catalogs and Bulletins continued 


ous types of take-off and connectors. 
Synchro-Start Products, Inc., 8151 N. 
Ridgeway Ave., Skokie, III. 

Circle 154, inside back cover 


Air Cylinders and Devices—Catalog, 
53 pp, describes pneumatic cylinders 
and air-operated equipment. Mead 
Specialties Co., Inc., 4114 N. Knox 
Ave., Chicago 41, III. 

Circle 155, inside back cover 


Metal Spinning—Data Book 3, 38 pp, 
describes process, equipment, applica 
bility, materials, design recommenda- 
tions. Spincraft, Inc., 4122 W. State 
St., Milwaukee 8, Wis. 

Circle 156, inside back cover 


Pressure Generators—Bulletin 755, 4 
pp, describes pressure generators de- 
signed to produce hydrostatic pres- 
sures as much as 500 times greater 
than normal plant air supplies. In- 
formation includes overall capacity 
pressure ranges, theory of operation 
and application details. Milton Roy 
Co., Station J, 1300 E. Mermaid 
Lane, Philadelphia 18, Pa. 

Circle 157, inside back cover 


Tool Steels—Booklet, 44 pp, entitled 
“Tool Steels for the Nor-Metallur- 
gist,” is written to present a practical 
understanding of tool steels without 
being overly technical. Discusses six 
basic classifications of tool steels. Cru- 
cible Steel Co. of America, P. O. Box 
88, Pittsburgh 30, Pa. 

Circle 158, inside back cover 


General Purpose D-c Power Supply— 
Bulletin 178, 2 pp. Twenty-two stand- 
ard models are covered with unfiltered 
outputs ranging from 6 to 230 v, dc, 
and 0.6 to 150 amp. Opad Electric 
Co., 69 Murray St., New York 7 
New York. 

Circle 159, inside back cover 


Silicone Rubber—Folder, + pp, details 
properties and performance as affected 
by extreme temperatures, weathering, 
compression, chemicals and dielectric 
service. Dow Coming Corp., Mid- 
land, Mich. 

Circle 160, inside back cover 


Industrial Fibers—Bulletin F-120-2, 4 
pp, describes fibers produced from red- 
wood and redwood bark used in large 
commercial quantities for such varied 





burnout fillers, thermal insulation, re- 
| inforcing in molded products, furni- 


THE NEW YORK AIR BRAKE COMPANY (fy) applications as filtering agents, ceramic 
1712 EAST NINE MILE ROAD * HAZEL PARK> MICH. 
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Catalogs and Bulletins. .. .continued 
ture and toy stuffing, textile blends, 
special papers, packaging and bulk 
filling, concrete filler, sealing porous 
formations in oil well drilling. Pacific 
Lumber Co., 100 Bush St., San Fran- 
cisco 4, Calif. 


Circle 161, inside back cover 


Are-Cast Molybdenum—Booklet, 72 
pp. A compilation of all available 
technical and fabricating data on arc- 
cast molybdenum. Climax Molyb- 
denum Co., 500 Fifth Ave., New 
York 36, N. Y. 

Circle 162, inside back cover 


Ball Bearing Sprocket Idler—Bulletin, 
4 pp, describes idler that has prelubri- 
cated, sealed bearing. Aetna Ball & 
Roller Bearing Co., 4600 Schubert 
Ave., Chicago 39, Ill. 

Circle 163, inside back cover 


Shaped Tubing—Data sheets 17, 3 pp, 
gives information on analyses avail- 
able (stainless, carbon, nickel and 
nickel alloys, glass sealing alloys, tita- 
nium, and beryllium copper), tool 
charges, size range, commercial toler- 
ances, lengths, temper. Superior Tube 
Co., 1556 Germantown Ave., Norris- 
town, Pa. 

Circle 164, inside back cover 


Chromium Plating—Bulletin CFC-1, 
4 pp, is illustrated with comparative 
cross-sectional and surface views of 
crack-free chromium and ordinary 
chromium plating together with pho- 
tos of applications. United Chromium, 
Inc., 100 E. 42 St., New York 17, 
N. Y. 

Circle 165, inside back cover 


Ball Screws—Brochure, 4 pp, gives 
load capacities, design standards, de- 
sign considerations, typical nut adap- 
tors. Beaver Precision Products, Inc., 
Clawson, Mich. 

Circle 166, inside back cover 


Cold Forming—Data sheets. These 
are first two of a series of design in- 
formation publications giving basic 
data about the fundamental principles 
and advantages of the cold-forming 
process of producing small parts and 
fastenings. Townsend Co., New 
Brighton, Pa. 

Circle 167, inside back cover 


Plug-in Components—Catalog 827, 36 
pp, presents circuit drawings and spe- 
cifications on 36 different plug-in 
units. A number of typical applica- 
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Even simple functions may 
entail special configurations 
to give maximum results... 


Or, when the function in- 
volves motion in more than 
one direction, custom desig 
develops mountings to suit 
the application ... 


ee. 





/ \ 


Or cylinder movement in any 
direction, and many other 
variables are yours with 
HYDRECO Custom Design. 


WRITE— 


For the engineer whose target is equipment 
that will outperform any comparable unit— 
the special facilities offered by HYDRECO 
can materially assist in attaining the ob- 
jective. Not with so-called “standard” cy)- 
inders but rather with cylinders custom 
engineered and built to do the specific job. 


Requirements of space, mounting, or hy- 
draulic connections that could never be 
met by “standard” cylinders, can be ful- 
filled easily through custom designing. 


And too, HYDRECO'’s variety of experience 
in designing and building special hydrau- 
lic components in volume production can 
keep the product costs within the budget. 


That which is true of HYDRECO Cylinders 
is equally true of HYDRECO Pumps, 
Motors and Valves. To improve the per- 
formance of existing equipment or to add 
functions and complete dependability to 
projected designs—look to HYDRECO Oil 
Power! 


for full information today on HY DRECO Pumps, 
Motors, Valves and Custom Built Cylinders. 


HYDRECO DIVISION 


THE NEW YORK 


AIR BRAKE COMPANY 





1112 EAST 222nd STREET* CLEVELAND 17+ OHI0 


§) 


INTERNATIONAL SALES OFFICE, 90 WEST ST., NEW YORK 6, N. Y. 
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Catalogs and Bulletins. .......continued 


| tions are also presented. Eeco Pro 
| duction Co., 506 E. First St., Santa 

: | Ana, Calif. 
RESEARCH 16 pp, has specifications on flexible 
metal hose through 14 in. ID. Flex 


CH l EF oe 1351 S. Third Ave., May- 
SAN OUSKY Circle 169, inside back cover 


FERROUS AND NON-FER- 


Circle 168, inside back cover 
Bellows and Meta! Hose—Catalog 150, 


Miniature Bearings—Catalog, 1955-56 


edition, 22 pp, describes over 500 
standard radial ball bearings, tabulated 


ROUS CENTRIFUGALLY 
by bore size (ranging from 0.0250 to 
CAST ROLLS, SLEEVES, 0.2500 in.). Sixteen types of radial 
TUBES, LINERS, CHUTES, bearings are analyzed in detail, in- 
RETORTS, RINGS, BUSH cluding two new series of bearings. 
, ’ mt ‘T 


Miniature Precision Bearings, Inc., 
INGS, BEARINGS, ETC. | Keene, N.H. 


Circle 170, inside back cover 


Aluminum Alloys—Slide rule shows 
common designation, applicable speci- 
fications, physical and mechanical 
properties for all major aluminum 
casting alloys for sand and permanent 
mold castings; for heat-treatable al- 
loys, properties are shown for each 
condition. Relative properties are 
given for corrosion resistance, machina- 


Sandusky Foundry technicians and engineers are 
constantly developing means of producing better fer- 
rous and non-ferrous centrifugal castings. Experienced 
production personnel, the latest in product control, 
extensive field testing and laboratory research assure 
close grained, sound castings of maximum strength, 
added to extreme resistance to heat, corrosion, and 
abrasion. 


Excellent machining facilities for drilling, turning 


and boring are available. 


Look to Sandusky as an organization of special- 


ists with the answers to your problems with the 
finest of centrifugal castings. ALWAYS SPECIFY 
CHIEF SANDUSKY. 


Cc. M. Lovsted & Co., Seattle, Wash @ Tynes Bros., Birmingham, 
Ala. @ Cordes Bros, San Francisco and Wilmington, Calif. 


Chico} SANDUSKY 
CENTRIFUGAL CASTINGS 


FERROUS AND NON-FERROUS 
SANDUSKY FOUNDRY AND MACHINE CO., Sandusky, Ohio 








bility and suitability for welding. 
Circle 171, inside back cover 


Heat Transfer Equipment—Bulletin 
850, 4 pp, contains engineering data 
and general application information on 
a heat-transferring surface configura- 
tion. Bush Mfg. Co., W. Hartford, 
Conn. 

Circle 172, inside back cover 


High Stability Resistors—Bulletin, 2 
pp, contains information on matched 
networks, tolerances, temperature and 
voltage limits. Pyrofilm Resistor Co., 
8 Whippany St., Morristown, N. J. 
Circle 173, inside back cover 


Sequence Valves—Data sheet, 4 pp, 
describes and illustrates valves for 3000 
psi hydraulic service, with standard 
maximum internal leakage of 15 drops 
per minute. Aircraft Products Co., 
300 Church Road, Bridgeport, Pa. 
Circle 174, inside back cover 


Stainless Steel—Technical study 5, 10 
pp, gives technical information on AM 
350, the stainless steel that bridges 
the gap between the 300 and 400 
series. Tables on mechanical proper- 
ties, stress rupture properties, elevated 
temperature tensile properties, corro- 
sion rates in various media, and effects 
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From America’s foremost producer 
of custom designed motors come 
these premium-built, extra dependable 
E. D. “power packages” for general 
industrial use...75 years in the making... 
yours today at no extra cost! 


Write for literature. 








~ 
~~ 
% 


4 | a= 5 = one so ee 
é | YNAMIC 


BRK 


pane 
Get 


Te 





oe 


te 
Wey 
ene 


(ct > a i = > a — - ac’ re) Plo: Ve 
@. (6: (@ (OF ae Te 


1-3 tena lemeh 4.) Yl ommelial-tiel. mela ; 
GENERAL DYNAMICS CORPORATION, BAYONNE, N. J. 








This large lathe was formerly driven by a 
flat belt which slipped on heavy cuts, 
stalled and broke tool bits. Savings on 
broken tool bits alone offset the cost of 
the drive the first year—and production 
was increased 25% after the V-beit drive 
was installed. 





concave sides 


lengthen V-belt life 
«CUT costs 


Hundreds of plants that keep 
track of V-belt drive costs know 
this: Gates Vulco Ropes .. . the 
V-belts with concave sides...wear much longer and 
cost less per year of service. 


\/ 


Here is the interesting reason why: 


When a Gates V-belt bends 
around the sheave, the precisely- 
engineered concave sides (Fig. 1) 
fill out and become straight. Thus 
the sides of the belt make full, uniform contact 
with the pulley (Fig 1-A). 

Naturally, uniform contact distributes the 
wear evenly. And even wear means longer wear. 

Longer wear saves not only on replacement 


Gates Engineering Offices and Distributor Stocks are located 


costs; it also saves the cost of down-time... 
keeps equipment producing. 
wy, Simple test proves value 
Take a straight -sided V-belt (Fig. 2) 
and bend it. Feel the sidewalls of the belt 
mediately that the bulging sides prevent uniform 
contact with the pulley (Fig. 2-A). Uneven con- 
placement costs. 
Let the cost-saving longer life of Gates Vulco 
Vulco Ropes—the V-belts with concave sides (U.S. 
Patent 1813698). The Gates Rubber Co., Denver, 


of concave sides 

bulge out as the belt bends. You see im- 
tact causes faster wear...increases your drive re- 
Ropes contribute to your profits. Specify Gates 
Colorado—World’s Largest Maker of V-belts. 


TPA-S4A 


in all industrial centers of the United States and Canada, an” 
in 70 other countries throughout the world. 


Pen 


GATES ‘a 


RIVES 
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Catalogs and Bulletins... .....continued 


of cold rolling and aging on hardness 
and tensile properties are included. 
Allegheny Ludlum Steel Corp., 2020 
Oliver Bldg., Pittsburgh 22, Pa. 

Circle 175, inside back cover 


Electric Counters—Bulletin ECS 44, 
+ pp, describes counters designed for 
200 million count life, tested at 1000 
counts per min. Production Instru- 
ment Co., 702-10 W. Jackson Blvd., 
Chicago 6, Ill. 

Circle 176, inside back cover 


Stepping Switches and Relays—Cir- 
cular 1843, 4 pp, describes line of 
control components for industrial use, 
including stepping switches, relays and 
key switches. Automatic Electric 
Sales Corp., 1033 W. Van Buren St., 
Chicago 7, IIl. 

Circle 177, inside back cover 


Letterhead Requests Only 


Manufacturers who published following 
literature ask that requests for copies be 
made on company letterheads. 


Quick-Disconnect Coupling—Bulletin 
230, 4 pp, describes coupling’s uses 
and construction. Snap-Tite, Inc., 
Union City, Pa. 


Germanium Power Rectifiers—Bulletin 
GPR-1, 4 pp, lists ratings and specifi- 
cations. Also included are operating 
instructions and typical dynamic char- 
acteristic curves for two rectifier styles. 
International Rectifier Corp., 1521 E. 
Grand Ave., El Segundo, Calif. 


Power Supply—Bulletin M60VMC, 2 
pp, describes 0 to 32 v, 25 amp mag- 
netic amplifier tubeless regulated d-c 
power supply. Perkin Engineering 
Corp., 345 Kansas St., El Segundo, 
Calif. 


Power Supply—Bulletin MR2432- 
100X, 2 pp, describes what is claimed 
to be smallest 28 v, 100 amp regu- 
lated and filtered power supply. Per- 
kin Engineering Corp., 345 Kansas 
St., El Segundo, Calif. 


Scientific and Engineering Data—Book- 
let, 112 pp, contains selected chemi- 
cal and physical, engineering, plastics, 
bacteriological, leather, psychometric 
and textile tables and charts. United 
States Testing Co., 1415 Park Ave., 
Hoboken, N. J. 
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PANELOC announces 


anchor block 


shim plate 


latch-screw 


PANELOC ...America's 
most versatile line of aircraft 
fasteners . . . Rotary Latches, 
Styles 1, 2, and 3 Panel 
Fasteners, High Performance 
Fasteners, Snap Fasteners. 


Nel 


a new 


rotary 
latch 


entire fastener 
on door 
ee” 








no female portion 
required 
opening 


Saves Cost e Saves Time 


Saves Space e Saves Weight 


This new Paneloc Rotary Latch is a simple and 
economical, strong and durable fastener for 
access panels, electrical control panels, 
inspection doors, machinery doors, and other 
hinged or removable covers. It permits a larger 
access opening, operates quickly with a 
quarter-turn. Entire assembly on access panel 
itself, eliminating many installation steps; 

no special tools required. Only four simple 
parts; made of steel, cadmium plated. Three 
standard sizes now available, more to be added. 
Special sizes and finishes available on order. 
Cost very low, performance unsurpassed. 
Write for a catalog and price list for your file. 


rT i) 4 -~ 
| oo =| = » 2 A 
wh ty SS don SS =F f al a V/ SS 
~~)  \asl 1 ~ C ft 

ey ss G— > Y= 4% } 
Styles 1 & 2 Style 3 High Performance Snap Fasteners 


PANELOC—A product of Scovill 


ry 


Scovill Manufacturing Company, Aircraft Fastener Div. 
49 Mill Street, Waterbury 20, Connecticut 


Please send me fastener catalogs checked: 


Rotary Latch Style 3 (MIL-F-55S91A 
Styles 1 & 2 (MIL-F-5591A High Performance (NAS-547 
Snap Fasteners (AN 227 
Send to 


Name 
Company 


Address 





YOU CAN’T BEAT 
GARRETT SERVICE 


I'm not a wise guy, but I do know 
about the service these Garrett plants 
give you. Seems hard to believe. 
Those fellows bend over backwards 
to help you out in an emergency. 
And their regular service means you 
always get deliveries when promised 

. sometimes before. 

Of course, when it comes to quality 
they are tops on lock washers, flat 
washers, spring washers, hose clamps, 
stampings and assemblies. They 
have three plants equipped with the 
most modern high-speed automatic 
machinery to turn out billions of parts 
to exact specification . . . complete 
heat treating, plating and finishing 
facilities. If you don’t believe me, 
next time send your order into 
Garrett. You'll see why their custom- 
ers say YOU CAN'T BEAT GARRETT. 


LOCK WASHERS 

FLAT WASHERS 
HOSE CLAMPS 
STAMPINGS 
Manufactured by 


GEORGE K. GARRETT CO., Inc. 
Philadelphia 34, Pa. 


lorret 


(OF PHILADELPHIA ) 


























Ad Libbing by the Editor 


Many years ago I heard Charles 
M. Schwab, then president of Bethle- 
hem Steel Corporation, give a talk 
to a class of graduating engineers. 
Charles M. Schwab was a great sales- 
man and an even greater builder of 
men. He also had much foresight. To 
this day many of the outstanding 
qualities of the Bethlehem Steel Com- 
pany can be traced to Charles M. 
Schwab. This is not hard to prove. 
Charles M. Schwab made Eugene 
Grace president, so there you have it. 

When Charles M. Schwab opened 
his speech to the graduating class he 
revealed, unconsciously perhaps, the 
biggest single reason for his outstand- 
ing ability as an administrator and 
builder of men. This is the story he 
told. 

The day after he was promoted 
from foreman, age about 30, to general 
superintendent of Bethlehem Steel 
he thought it would be smart for 
him to take a walk around the plant, 
and see how everything was going. 
So he did that and was passing 
through the foundry when he saw a 
shop laborer sitting on the handle of 
a loaded wheelbarrow and smoking a 
pipe. 

“Ah!” said Mr. Schwab in telling 
the story. “Here was some genuine 
loafing on the job. This I should cor- 
rect immediately and do so in no 
uncertain terms. So I shouted at the 
man in a rather bossy fashion, “What 
are you doing there?’ The man re- 
plied, ‘I’m smoking my pipe.’ 

“Obviously the man didn’t realize 
that he was talking to the plant super- 


intendent. Otherwise he wouldn’t 
have been so fresh in his attitude. 
So my next question was, “What is 
your job around here?’ to which the 
man insolently replied, “What’s your 
job?’ 

“Now I was certain that the man 
did not realize that I was the new 
general superintendent. It was up to 
me to tell him, and he had given me 
a good opening to put across that idea 
in no uncertain words. So I said to 
him, ‘I will have you understand that 
I am the new general superintendent 
of this plant.’ Again, with his pipe 
still in his mouth the laborer inso- 
lently looked at me and said, ‘Mister, 
you have a good job. You better take 
care of it.’” 

Then Mr. Schwab went on to ex 
plain that the man had taught him a 
number of fine lessons. In the first 
place, he, Mr. Schwab, was not the 
man’s boss and therefore had no busi- 
ness berating him. Secondly, in his 
tone and manner of berating the 
laborer he clearly indicated that he 
assumed the man was guilty and 
thereby he made himself very obnox 
ious. And finally, Charles M. Schwab 
was truly indebted to the man for 
having had the courage to teach him 
the finest lesson he had ever received 
in business leadership and administra- 
tion. 

Throughout all of his life Charles 
M. Schwab was known as a man of 
great humility and a man for whom 
it was a privilege to work. His imme- 
diate subordinates, including Eugene 
Grace and many others who also be- 
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Hows a 


UNIQUE, ECONUMICAL WAY 
6 buy corttiols | 


If you’re making equipment that uses controls . . . for temperature, pres- 
sure, vacuum, liquid level, humidity . . . you can profit by a better 
purchasing plan offered by Honeywell. It’s called the— 


je HONEYWELL CONTROLS PURCHASE PLAN 


It saves you money—by establishing a planned basis for buying, that 
gives you the benefit of the most advantageous price. Your savings can 
amount to as much as 40 per cent! 


It saves you trouble—because you don’t have to shop around for dif- 
ferent controls. The more than 7000 varied types of Honeywell controls 
cover just about every application you could require. Your specifying 
and purchasing are simplified . . . and you’re sure of the high quality 
standards and nation-wide service that only Honeywell can offer. Con- 
solidated, single-source buying simplifies your stocking problems, too! 


Like to learn more? 
Just fill in the coupon and mail it to us. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., /ndustrial Division, Wayne 
and Windrim Avenues, Philadelphia 44, Pa.—in Canada, Toronto 17, 
Ontario. Also manufacturers of a complete line of precision measuring, 
recording and controlling instruments. 


iH) Honeywell 


-—<—= = @ ow 


Industrial Division 
Minneapolis-Honeywell Regulator Co. 
Wayne and Windrim Aves., Philadelphia 44, Pa. 


() Please send me your catalog on Honeywell Controls. 
[) I'd like a Honeywell sales engineer to discuss how the 


Honeywell Controls Purchase Plan can be applied to 
my control purchases 


Name 





Title — 





Company —— 


Address 
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Sans, Souci . .. .continued 


came great in their own rights, not 
only respected Charles M. Schwab 
but truly loved the man. The devo- 
tion of these men to Charles M. 
Schwab was clearly demonstrated by 


, eae 
Nell 
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Fluid coupling 





Differential - ring goer 
and hypoid pinion group 
includes: Hypoid gear and 


FP 


Y 
; ~ 
High gear Low geor Ve s’- 


Flywheel redesign conserves 
space for fluid coupling... 


Twin Disc’s Fluid Coupling, mounted 
compactly within the flywheel, solved 
the space problem, reduced clutch 
maintenance and increased maneu- 
verability of Yale’s new G-52 Gaso- 
line Fork Truck. 

Materials handling trucks must 
make many rapid reversals of direc- 


tion, numerous short runs at high 
acceleration, smooth starts and stops 
that won’t cause load shifting... 
obviously a fluid coupling job. But, 
in an already tight arrangement, nest- 
ing the coupling inside the flywheel 
was the only solution without in- 
creasing truck length. 

Next time you’re planning or 
designing equipmert that requires 
the power-smoothing, shock-absorb- 


ing advantages of Twin Disc Fluid | 
Couplings... particularly where over- | 


all space and weight limitations pre- 
sent tough obstacles . . . contact Twin 
Disc Clutch Company, Hydraulic 
Division, Rockford, Illinois. 


Twin Dise 12.2 Fluid Coupling smooths out oper- 
ations on Yale’s new G-52 line of Gasoline Fork 
Lift Trucks. 


TWwil¥ DISC 





them on a number of occasions. 
There are many kinds of business 
leaders. The directing heads of ow 
great corporations range all the way 
from dictatorial bigots to rather weak 
“ves” men whose only claim to their 
position is found in their family tie, 
For many reasons, the day that the 
head of a business organization can be 
overbearing is vanishing. The strong 
est companies are those headed by 
men of character and great human 
understanding. Even though such a 
certain important 
business abilities, whatever his defici- 
they will be 
than compensated by the loyalty and 


person may lack 


encies might be more 
devotion of the executives immediately 
They will take care of 
anything for the boss who has earned 


under him. 


their respect and devotion. 

It was said of Andrew Carnegie 
that it was not his ability as a steel 
maker but rather his ability to pick the 
right men, one of whom was Charles 
M. Schwab, that made Carnegie a 
great success. But obviously Mr. 
Carnegie would not have been able 
to have commanded the respect and 
devotion of Charles M. Schwab and 
others like him if he had not 


earned it. And the 


many 
same goes for 
Schwab and his lieutenants. 

When it comes to picking men 
there is always the problem of putting 
the right peg in the right hole and, 
ironically, only too frequently the 
pegs themselves don’t know whether 
they are round or square. 

There was a young man who had a 
most delightful personality, was well 
educated, particularly in the liberal 
arts, and who was bright, hard work 
ing and ambitious. More or less by 
accident this young man took a train- 
ing course in a large manufacturing 
company. This led him to spend quite 
a good deal of his time in the machine 
shops and assembly departments. He 
was fascinated. 
new, the like of which he had never 
dreamed. He became intensely inter 
ested and then and there made up his 
mind that he was going to become a 
plant manager. 

At the end of this young man’s 
training course his instructor was 
asked to make a report and give his 


Here was something 
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Sans, Souci continued 


recommendations as to the division 
of the company in which this man 
should be given a permanent job. 
Although the instructor was well 
aware of the ambitions of this young 
man he painstakingly explained why 
the young man, who was highly quali- 
fied by personality as a salesman, 
would find it extremely difficult to 
master the job of plant manager under 
any circumstances. 

As so often happens, the young man 
learned about his instructor's recom- 
mendations and became incensed. 
Here was this instructor ruining his 
whole career. This is merely indica- 
tive of the degree to which this fellow 
had set his mind on becoming a plant 
manager. But he stayed with the 
company anyhow. ‘Today he is assist- 
ant to the vice president in charge 
of sales, a well paying lucrative posi- 
tion. He is glad he was forced into 
the sales department. Had he suc- 
ceeded in getting placed in the manu- 
facturing end it is doubtful whether 
he would have gone beyond the posi- 
tion of superintendent of one of the 
shops. 

Many young men utterly fail to dis- 
tinguish between those things that 
they like to do and those things they 
are best qualified to do. It is hard 
to distinguish between desires and 
abilities. Often we strongly cherish 
the desire to do well that which we 
can by our own limitations do only 
in a mediocre fashion. Also, it is 
a common tendency for a person to 
undervalue those abilities in which he 
excels. That is why so many men fail 
to recognize until late in life, or too 
late in life, that they have wasted their 
energies on a career for which they 
were poorly equipped, while at the 
same time they ignored the careers 
in which they probably would have 
excelled. 

This leads to the age old question, 
“How will I ever discover what it is 
that I can do better than anything 
else?” The answer is: Work or play 
all the time and with all energy and 
enthusiasm! There is always one thing 
that any given person can do excep- 
tionally well, but it cannot be discov- 
ered until that person has tried his 
hand at it. Hence the importance of 
working hard, playing hard and con 
tinually venturing into new fields. For- 
tunate is the man whose play becomes 
his work and whose work is thereby 
always pla‘ —G.F.N. 
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Spincraft did it for General Mills 


Spincraft can do it for you! 
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15 Different Operations — 


The sphere, protecting the 
delicate sensing instru- 
ments, is completely fab 
ricated by Spincraft. The 
sphere consists of an outer 
steel and inner aluminum 
shell separated by insulat 
ing material. The two 
hemispheres are joined 
together by an ingenious 
locking and sealing ar 
rangement. Spincraft's 
complete fabricating re 
sponsibility involved spin- 
ning, machining, arc-weld 
ing, spot welding, brazing, 
grinding, sawing, drilling, 
raking, stamping, phos 
phate plating, anodizing 
painting, assembly and 
pressure testing. Crafts- 
man (above) is shown as- 
sembling a Flight Re- 
corder. 


Write for Spincraft data 
book. If you have a speci 
fic problem, tell us about 
it — no obligation. 


WORKSHOP OF AMERICAN 
INDUSTRY SINCE 1919 


World's largest plant fully 
equipped for all types of 
metal spinning « deep draw- 
ing * stamping « fabricating 


Spun spheres protect 
mechanical fingers of 
world’s toughest recorder 


another example of Spincraft's 
“start-to-finish” fabrication 


<= This aircraft Flight 


Recorder, manufactured by the Mech- 
anical Division of General Mills, etch- 
es a continuous 300-hour record of 
heading, air speed, vertical accelera- 
tion and altitude on aluminum foil 
Each Recorder is fully-enclosed and 
protected in a_ specially fabricated 
sphere — made by Spincraft. The re- 
cording device, when enclosed in the 
sphere, is designed to withstand shocks 
of 100G’s and resist temperatures of 
2000°F up to 30 minutes. 

This is another example of Spin- 
craft’s versatility and manufacturing 
skill. We offer complete facilities for 
contract manufacture of finished parts, 
assemblies and complete products. 

Take advantage of our modern tools 
for spinning, deep drawing and stamp- 
ing as well as complete fabrication. 
They can pay off in savings for you. 


4124 WEST STATE STREET © MILWAUKEE 8, WISCONSIN 





instruments — 
there’s no end 
to the variety 
of products 
improved by 
Perkins 
custom -cut 
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Perkins is a gear engineering organization 
with a 35 years’ tradition of New England 


craftsmanship as background. As one cf the | 
country’s largest producers of gears to cus- | 


tomers specifications, Perkins will meet your 
specific requirements for gears—regardless of 
size, type, material or quantity desired, and 
at competitive prices. You furnish the specifi- 
cations, we'll produce the gears. 


PERKINS MAKES in all materials, metallic or non- 
metallic, and in any size, to your specifications: heli- 
cal gears, bevel gears, sprockets, ratchets, worm 
gears, spur gears with shaved or ground teeth, ground 
thread worms. 


NOTE: The PERKINS PRECISION SPRING COILER is the 


latest development in the spring coiler field and elim- | 


inates entirely the use of arbors and long set-up time. 
It is a complete self-sufficient machine and enables 
you to make the spring you want when you want it 
— in seconds. The coiler produces any type of spring, 
in any diameter and any pitch with this range: Wire 
Sizes .005 to .125. Diameter from 3/32” to 12” and 
larger. Size of the compact coiler is only 7% x 16”. 
A POWER MODEL mounted on a welded steel console 
cabinet base is also available. Full information on 


Perkins Machine 
& Gear Company 


105 Circuit Avenue 
West Springfield, Mass. 
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A Low Inrush Control 


Abstracted from “A Low Inrush Control 
for Large Machine Tool Motors”, by 
Kendall H. Spencer, EE, Blanchard Ma- 
chine Co., Cambridge, Mass.; presented at 
the 19th Annual Machine Tool Electrifica- 
tion Forum, sponsored by Westinghouse 
Electric Corp., April 19 and 20, 1955, 
Buffalo, N. Y. 


There are potential cost-savings in 
the use of wye-delta motor control 
for machine tools produced in quan- 
tity. The No. 18 vertical surface 
grinder is an example of a vertical 
spindle, rotary-table grinder. The 
work is loaded on a 36-inch dia mag 
netic chuck, and is ground by the 
end of a hollow cylindrical grinding 
wheel about 20 in. dia. The machine 
is direct motor drive throughout, 
the motors being started and stopped 
to control the motions they drive. 
The wheel motor, which uses wye- 
delta control, is either 25 or 35 hp., 
720 rpm. In addition, there are four 
small motors: two traverse motors, 
chuck drive motor, and the coolant 
pump motor. Many of these machines 
were sold to small shops. In 
such cases, local power companies 
limited the maximum increment of 
power that could be connected in a 
given time; a few restricted the maxi- 
mum instantaneous current demand. 

Starting with the basic require- 
ments of current limitation the 
various methods of obtaining reduced- 
current starting were examined. Pri- 
mary resistance and autotransformer 
were eliminated because of required 
enclosure size. Part-winding starting 
was rejected because it exceeded maxi- 
mum current limitations. Wye-delta 
control was not in common usage in 
this country but seemed to be the 
most desirable. 

With this type of control, the 
phase current is divided between two 
starter poles. Four starters instead 
of three are required, but the start- 
ers can be one size smaller than 
formerly and at a lower total cost. 
One cost increase results from the 
necessity for having twelve leads on 
dual-voltage motors instead of the 
usual nine. This normally costs 5 
per cent of the motor price. Worth 
while savings are found in standardiz- 
ing machine wiring so that pre-cut 


most 
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Abstracts . continued 
conduit and uniform wiring proce- 
dure can be used. Other changes, 
such as the number and size of wires 
and cables, show a cost reduction 
leaving a net saving of about $200 per 
machine. 

In operation on the No. 18 Grinder 
the maximum current demand is only 
33 per cent of what it would be on 
line-start, or about two times full 
load current. Starting torque is about 
33 per cent of locked-rotor torque 
but adequate for the job. Starting is 
very quiet since the motor is in elec- 
trical balance. 

There are applications where wye- 
delta control cannot be used, such 
as with two-phase machines and 
three-phase machines using 220/380 v 
motors. Also starting torque require- 
ments may be too high. 


Synthetic Elastomeric 
Materials 


Abstracted from “New and Improved 
Synthetic Elastomeric Materials for Au- 
tomotive Use,” by W. J. Simpson, Rubber 
& Plastics Lab., Chrysler Corp., Detroit, 
Mich.; presented at the SAE Golden An- 
niversary Passenger Car, Body & Mate- 
rials Meeting, Sheraton-Cadillac Hotel, 
March 1-3, 1955, Detroit, Mich. 

Buna S or GR-S synthetic rmbber 
manufactured by the Federal Facili- 
ties Corp. has been available for some 
time. Tremendous strides have been 
made recently in the art of com- 
pounding Buna §S, particularly in the 
use of super-fine furnace process car- 
bon blacks and also in the use 
of so-called “oil-extended” polymers. 
The accompanying table lists some 
comparative characteristics of natural 
rubber and GR-S to suggest where 
the use of one may be more advan- 
tageous. 

Butyl rubber has been used in 
inner tubes for some time. Recently, 
other automotive products have been 
added, because it is the lowest priced 
elastomer available, and it has good 
weather resistance, flexing properties 
and tear resistance. The increased 
emphasis on color in automotive styl- 
ing will affect the application of 
butyl rubber in exposed parts. Low 
price, heat and weathering resistance, 
availability in colors are among the 
advantages. Poor oil and fuel resist- 
ance and poor set characteristics, 
more difficulty in processing were 
among disadvantages noted. 

A new type butyl polymer was an- 
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FAGLE MULTIPULSE 
repeat cycle timer 


controls 
2 to 12 
circuits in 
sequence 


2” diameter cams adjustable within /% 


This compact Timer features in its construction an “Expan- 
dex” hub— an Eagle Signal exclusive. Hub can be loosened 
or tightened until there’s just enough friction between it and 
the cam shaft to allow moving the cam a hair thickness dis- 
tance .. . as little as 44% of one revolution. Close settings 
are further facilitated since the “Expandex” hub eliminates 
shaft indentations caused by set screws. There is no occasion 
for a set screw to slip into a previous indentation. 


Opening or closing as many as 12 circuits in sequence, the 
Eagle Multipulse Repeat Cycle Timer is ideal for sequence 
starting of several motors, timed sequencing of automatic 
cement block machines, and sequence operation of solenoid 
valves in washing processes. 


Cycle change gears provide 3 to 1] time range. Available 
with 2 to 12 circuits . . . and with time cycles from 18 sec- 
onds to 36. hours. Synchronous motor powered. S.P.D.T. 
enclosed contacts. Available with cams factory set if de- 
sired. Send for free Bulletin 323. 


MAIL COUPON TODAY 


EAGLE SIGNAL CORPORATION 
industrial Division, Dept. PE-1055 
MOLINE, ILLINOIS 


Please send free Bulletin 323 containing full 
on Multipulse Repeat Cycle Timer. 


NAME AND TITLE 
COMPANY 
ADDRESS 


city 


data 
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nounced recently by the B. F. Good- 
tich Chemical Co. under the name 
from Hycar 2202. One of the disadvan- 
tages of butyl rubber is that it can 
Gre ase as be contaminated when even small 
amounts of ordinary sulphur vulcaniz- 

able rubbers such as natural rubber, 

Retainers ! Buna S and Buna N become mixed 
with it. The bromine modified butyl, 
however, can be mixed with other 
polymers or vulcanized adjacent to 
them and still be satisfactorily cured. 

Neoprene has good weather resist- 
ance, flex cracking resistance, low 
permeability to gases, along with fairly 
good oil resistance. 

During the past two or three years 
new types have been developed. One 
of these type “W,” has a lower 
compression set than Neoprene GN 
without losing the other advantages. 

Recently another new type known 
Air Cleaners as WHV has been He as This 
is a high viscosity W type neoprene, 
which has physical properties that 
are adequate for a number of appli- 
cations, and at the same time costs 
less than standard neoprene com 
pounds. 

Buna N compounds have been 
available for seals and other applica 
tions requiring excellent resistance to 
oils and fluids since shortly before 
World War II. By varying the ratio 
of butadiene and acrylonitrile, it is 

BY FELTE RS possible to produce a number of va- 

rieties of Buna N with varying de- 

: grees of resistance to oils and fuels 

so | ves yo ur d esi g n p ro b | ems and with varying degrees of low tem 
perature flexibility. 

For some time considerable effort 


Whether vou t to hold er FELTERS S.A.E. F-26 is a felt has been expended to develop seals 
ap FO See eee Gee a eultatte fer packing or pad- from a newer type of synthetic rub 


ding when held in place by 


filter air or provide a wicking method other materials, but is not ber known as polyacrylic rubber mar- 
recommended for mechanical keted under the trade names Hycar 


ecenag 4021 and Acrylon. Compounds made 

. from these rubbers will withstand 

Felt by Felters. Fr be 300 F dry heat for indefinite periods, 

whereas the best Buna N compounds 

Many types and densities of felt are described usually remain flexible for only one 
in the new Felters Design Book. [ SIC, or two days at this temperature. 

Write for your copy today. . At the last meeting of the Rubber 

: x, Div., American Chemical Society, a 

THE FELTERS CO., 228 South St., Boston 11, Mass. ne new type of polyacrylic rubber was 

ee eee announced. Known as Poly FBA, it 

FELTERS FELT | has low swelling characteristics in oils 

. .« by the roll. . . by the yard | and fuels with substantial aromatic 

+ « «OP out enselly as you want &. | content, along with low shrinkage in 


a — | high aniline point oils. Like standard 
a L/, “a? | polyacrylic rubbers, the new fluori- 








you'll find the answer in 


nated type has the drawback of rather 
poor low temperature properties. A 
few preliminary tests have indicated 
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Abstracts continued 
a remarkable resistance to oils (both 
low and high viscosity), extreme pres- 
sure lubricants, fire resistant hydraulic 
fluids, and dry heat. Not enough 
data have been accumulated to fully 
evaluate the new material, but it looks 
promising. Its present price is ex- 
tremely high because it is being made 
in the pilot plant, and to some 
extent its acceptance will be deter- 
mined by its ultimate production 
price. 

Silicone rubber, of course, is val- 
uable because ‘of its wide useful tem- 
perature range. Compounds, flexible 
at —130 F, are available, and in many 
applications, parts made from these 
elastomers are exposed to tempera- 
tures up to 500 to 600 F. Although 
considerable improvement in tensile 
strength, tear resistance and abra- 
sion resistance has been made, sili- 
cone rubbers are still more deficient 
in these properties than organic type 
polymers, such as Buna N and neo- 
prene. Silicone rubber-glass fabric 
laminates are being fabricated into 
boots and other parts requiring some 
strength and resistance to flexing. 
Improvements in the compression set 
of this type of elastomer, especially 
at higher temperatures (300 to 400 F) 
have increased its use in seals. 

Kel-F elastomer has unusual resist- 
ance to corrosive chemicals, oils, fuels, 
extreme pressure lubricants, and many 
other fluids. It can be vulcanized to 
form compounds with high tensile 
strength (up to 3800 psi), and good 
tear resistance. It is reputed to have 
exceptional heat resistance, and ex- 
cellent weather and ozone resistance. 
These characteristics combined with 
its outstanding resistance to many 
fluids should make it a valuable ma- 
terial for seals of many kinds. Be- 
cause this material is new and the 
supply has been so limited, it has not 
been possible to fully evaluate it. 

Philprene VP is one of a new 
polymer family that will soon be 
competing with the other oil-resist- 
ant synthetic rubbers. Developed by 
the Phillips Petroleum Co., these 
new polymers are claimed to be 
unique in their ability to cope with 
cold, heat, and most types of oils 
and fuels. It probably will be at 
least a year before a full evaluation 
of the commercial possibilities can 
be made. 

Vinyl polymers (polyvinyl chloride, 
polyvinylidene chloride, _ polyvinyl 
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PLASTIC 


for products in contact with 


It’s the 
PHENOLIC 


moiding material 


for vaues 


PUMP HOUSINGS 
and IMPELLERS 


SHOWER HEADS 
METER HOUSINGS 
DISHWASHER PARTS 
FAUCETS 


WASHING MACHINE 
AGITATORS 


@ For molded components, housings, assemblies 
serving in intermittent or constant contact with 
water...warm or cold...inside or out... with im- 
proved strength...today’s first choice is Durez 
13856 Phenolic. This helpful new pamphlet tells 
you why, gives the data you need on thermal, 
mechanical, and electrical properties, equipment, 
and procedure. We'll gladly send you a copy 
...more than one if you want. 


| DUREZ PLASTICS DIVISION 
HOOKER ELECTROCHEMICAL COMPANY 
1510 Waick Rood, North Tonawanda, New York 


i Please send me your new pamphlet on Durez 13856. 


Tithe 
Company 
Street 


City & Zone State 
“teaders in Phenolic Plastics 
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PRODUCT IDENTIFICATION 


METAL-CAL Manufactured by C & H Supply Co. 
415 East Beach Avenue, Inglewood, California 


| am interested in Metal 


Send literature 
and samples. 


Name____ — 

Company__._ : 
ES 
City 


FISHER RADIO | os 


CORPORATION -N.\ 


Cals. 





50-C -3 
50-60 CY 


| WATTS 


IS YOUR PROBLEM REALLY 
DIFFERENT? 


Tell us what your identification 
problem is and let our engi- 
neers help you solve it. Write 
today for a free sample and find 
out why Metal-Cals are indus- 
try’s most modern and econom- 
ical method of identification. 





Patents Pending 


J-8 


Hove a representative phone or call 
on me at (time desired). 


SE eee 
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Abstracts . .continued 
chloride acetate) are now being used 
in a number of applications that werc 
formerly filled by natural or synthetic 
rubber compounds as well as in man\ 
trim and upholstery parts former) 
made from cloth or leather. The good 
weathering properties as well as the 
varieties and depth of color that can 
be obtained with this material have 
led to its use where appearance is 
important. Vinyl compounds are be 
ing successfully used for fender welts, 
seat welts, upholstery materials, win 
dow weatherstrips, door 
knobs, interior insulators. The ex 
cellent electrical properties and corona 
resistance are useful for distributor 
cap nipples and other electrical svs 
tem parts. 

Hypalon is a synthetic rubber o1 
rubber-like plastic which has been 
commercially available only for two 
or three years. It is a polymer some 
what similar to neoprene that has 
unusual resistance to ozone and a 
variety of chemicals (acids, alkalies, 
etc.). Since compounds with good 
properties can be made without the 
use of carbon black, it is possible to 
produce almost any desired color. 

Polyester isocyanate elastomer 
foams are already being used in this 
country. They have low density, ex- 
cellent strength and resistance to oils 
and weather. Because of its good 
tear resistance, trim pads made from 
isocyanate foam can be sewn together. 
(Foamed rubber tears readily when at- 
tempts are made to stitch it in place.) 
Some of the disadvantages of this 
new material are its limited heat 
resistance, and its relatively poor re- 
sistance to steam and hot water. 


locking 


Do Engineers Need 
Executive Development? 


Abstracted from “Do Industrial Engineers 
Need Executive Development?,” by Har- 
old F. Smiddy, Vice President, General 
Electric Co., New York, N. Y., Advanced 
Management, May 1955. 

“Does anybody in industry need 
executive development?” The an- 
swer is: “Everybody needs it.” “Who 
is responsible for executive develop- 
ment?” The answer is that, first and 
foremost, you are, and this responsi- 
bility is as much a part of your pro- 
fessional obligation as is your technical 
ability in your particular kind of work. 

When we speak of executive devel- 
opment, what we really mean is man- 
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WE DON’T STOP WITH THE DELIVERY OF A CHEMICAL— 
we put it to work and keep it working effectively 


The chemical treatment of metals and metal parts— 
to prepare them for further processing, to protect them, 
to beautify them—has grown from a haphazard opera- 
tion to a highly technical one. Supplying the chemical 
ingredients is a relatively simple job. Putting them to 
work and keeping them working effectively in your 
plant demands the skill of an experienced organization. 
We have that organization. 

We supply not only the metal-treating chemicals, but 
also—free of charge—the technical and engineering 
service to keep them working at top efficiency. We 


AMERICAN CHEMICAL PAINT COMPANY, Ambler 17, Pa. 


DETROIT, MICHIGAN 
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NILES, CALIFORNIA 


furnish assistance in developing and installing the 
process, we maintain continuing inspection of the proc- 
ess and equipment if you so desire, we check samples 
of the processed metals in our Quality Control Lab- 
oratories—all these are part of the ACP service at 
your command. 

That’s why we say, “We don’t stop with the delivery 
of a chemical—we put it to work and keep it working 
effectively.” And we have been doing this for over 40 
years. Write for a booklet describing ACP products 
and services. 
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PROCESSES 
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Don’t go daffy 


\ looking for universal joints 


Z 


—  asg 
UNIVERSAL JOINTS 


immediately available 
from distributors stock 


13 


sizes with 


bored or solid hubs 


You can get ASG Universal Joints directly 
from stock in 13 sizes with bored or solid hubs 
ranging in diameter from .375” to 4.000”. Spe- 
cial bores, bores with keyways or setscrews are 
available upon special order. 


ASG Universal Joints are ruggedly constructed 
of heat treated alloy steel. Matching or mating 
parts are precision ground to permit easy 
interchangeability of components. Self-locking 
retaining rings on small pins simplify assembly 
and disassembly. Joint of 7%” length and 
longer have snap ball oilers. Smaller joints 
have oil holes. Oil enters at center of rotation 
to assure thorough lubrication of moving parts. 


Send today for Bulletin No. 527 describing the 
full line of AS.G. Universal Joints available 


from your nearest distributor. 


AMERICAN STOCK GEAR division 


PERFECTION GEAR COMPANY e@ HARVEY, ILL., U.S.A 
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aged development. There are two basic 
kinds of work in any kind of team ef 
fort. One, the work cf the individual 
contributor, is where results are ob 
tained through the direct application 
of aptitudes and skills to a particular 
task. The other, the work of a pro 
fessional manager, is where the task 
is to exercise leadership in planning 
organizing, integrating and measuring 
to set sound objectives and to attain 
them primarily through the work of 
others. 

No matter if you do or you do not 
choose managing as a carcer, you have 
to have manager education. The main 
elements of the work of managing in 
clude planning, organizing, integrating 
and measuring. I think that all of us 
who have ever gotten anything at all 
done in our business life have used 
such approaches. The trouble is that 
we often do this intuitively and, 
therefore, do not always do it well. 

Che first reason that the individual 
contributor needs manager develop 
ment is that some of the skills which 
guide the work of the professional 
manager, can, with little or no modifi 
cation also make vast improvements 
in his own personal performance, pro 
viding he knows what they are and 
how to apply them. The second rea 
son is that it is the best way he can 
learn and use what may best be called 
the “Managerial Attitude.” 

There is a need present in every 
job to realize that it has parallel re- 
sponsibilities. First, there is a func 
tional responsibility which calls for 
the attitude of the expert and to do 
your particular assigned task efficiently 
and effectively, and on time. It deals, 
if you are an engineer, primarily with 
technical problems and calls on your 
knowledge and skill in the engineer- 
ing sciences. Second, there is this 
very big responsibility to integrate ac- 
tivities into the work of the business 
as a whole. This calls on knowledge 
and skills in the managing science. 
It is the relationships, or teamwork, 
part of over-all “work and team 
work” responsibility. 

Each man in an industrial organi- 
zation has a large “‘say”—expressed by 
his own attitudes and actions—in de- 
termining the manager's course. If he 
has what we call a “managerial atti- 
tude—the ability to see his particular 
sphere of work and the results of his 
work as part of the net accomplish 
ment of the team—his manager can 
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Abstracts continued 
lead by persuasion. If he does not, 
he necessarily invites being led by 
command. 

This sort of thing is within the 
man. It needs to be overcome through 
individual effort and through the self- 
development of a mature understand- 
ing of the processes of business over 
and above primary centers of purely 
personal interest. It is the managerial 
attitude which needs to be acquired. 
When managerial attitude is lacking, 
we have started to sow the seeds of 
our industrial destruction, and ou 
industrial destruction would wash in 
dividual engineers and their managers 
down the same drain. 

There is plain need to begin at least 
elementary—yet very specific—manager 
education in the colleges and graduate 
schools of our universities. Unless 
somewhere along the line we were 
educated to look at our own work 
within the circle of the common ob- 
jectives, common interests and com- 
mon purposes of our business—and, 
indeed, to look at our business within 
the far larger boundaries of the com- 
mon good of all people—I submit that 
we are not, in the true and practical 
meaning of the word, professional 
anythings. Perhaps, then, we should 
re-evaluate our professional education 
techniques: less of physics and more 
of people, less of steam tables and 
more about dinner tables. It may, at 
least, be the proper beginning of 
manager development—which our 
analysis shows, in the final sense, is 
self-development. 

It is possible for you, as a part of 
industry, to contribute to the devel- 
opment of executive attitudes in two 
ways. First, there is personal self- 
development, for, no matter where 
we happen to stand on the chart of 
organization, each of us, alone, is re- 
sponsible for learning all the skills we 
need. This is not the kind of job 
you can set aside either. While you 
worked, ate or slept, the world you 
knew made some changes, and the 
successful man needs to race and walk 
to keep up with them. It is a challenge 
which gets bigger as we come to 
know more about it. 

Second, there is a responsibility for 
guiding, counseling and _ teaching 
those with whom we work. This, 
though it is a major concern of the 
professional manager is, in very large 
measure, a cOmmon responsibility of 
the individual contributor, and, in- 
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RELAYS 


Cramped quarters 

don’t cramp the style of 
ADVANCE midgets and 
miniatures. You can use 
them on loads up to 5 
amperes continuously ... 
and at three times their 
rating intermittently — 
with complete safety. 
They'll resist shock and 
vibration ...stand up 
under temperature 


readily adaptable to any 
mounting need...any 
type of duty. 

Some examples: 





as 
y iy 


MM & MP SERIES 

This ultra-small de relay occupies 
less than ¥2 cu. in. mounting space! 
It's stable under vibration and shock 
...plated to prevent corrosion. Oper- 
ate time is  nilli-seconds. Contact 
rating: .5 amp. or 1 amp. 


atjul t 
TQ SERIES 
Only .94 cu. inches in size, yet this 
relay carries 5-amp. loads in any 
combination up to 4 PDT. Mechani- 
cally secured throughout, it's 
extremely efficient. Non-gassing 
insulation. Withstands 10G vibration. 
Temp. range: —55° to +-125°C. 


ral f 


MG & MF SERIES 

Endless uses for this midget AD- 
VANCE relay. It’s engineered for high 
efficiency and low price. Operates in 
any position, with positive contact. 
Light vibration and shock resistance. 
Two-amp. or 5-amp. contacts. 


Hermetic enclosures on these types are impervious 
to varying climatic conditions...are sealed and carefully 
checked against leakage. 


Write for literature on any of the above series, 
or the complete ADVANCE line. 


ADVANCE ELECTRIC AND RELAY CO. 


AN ELGIN NATIONAL WATCH COMPANY AFFILIATE 
2435-M NORTH NAOMI STREET, BURBANK, CALIFORNIA 


Sales Representatives in Principal Cities of U.S. and Canada 
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Charpy Impact Strength, ft.-Ib., 4x1 in. bar, as cast 
Charpy Impact Strength, ft.-lb., 44x%4 in. bar, after 10 years indoor aging 


ECHANICAL Tensile Strength psi as cast 


Tensile Strength psi after 10 years indoor aging 


Elongation % in 2 in. as cast 


Elongation %, in 2 in. after 10 years indoor aging 
pansion (growth) inches per inch after 10 years indoor aging 
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‘ompression Strength psi 
OTHER * fn = 
Melting Point—°*C 
PROPERTIES Melting Point—’F 
AND Modulus an psi 
Shearing rengt psi 
Solidification Point—°C 
CONSTANTS Solidification Point—*F 
Solidification Shrinkage—Inch/ Foot 
Specific Gravity 
ific Heat—cal/g/°C 


AS CAST 


rmal Conductivity—cal /Sec/sqem/cm/°C at 18°C 


Thermal Expansion per °C 
Thermal Ex ion per °F 
Transverse jection—In. 
Weight (Lb.) Cubic Inch 


Electrical Conductivity—Mhos/cm at 20°C 











OF THE FOUR ALLOYS most commonly used for die cast- 
ing — those based on zinc, aluminum, magnesium and 
copper — zinc offers the greatest number of desirable 
mechanical properties and casting characteristics at 
low cost. Hence, for many years, zinc has been the 
most widely used die casting material. Following are 
the inherent characteristics which account for this 
preference: Zinc alloys can be die cast in the highest 
speed machines « They are cast at lower tempera- 
tures, which mitiimizes fuel, die cost and die upkeep 
¢ Their impact strength is greater than that of any of 
the other alloys except those based on copper « They 
lend themselves to die casting within close dimen- 
sional limits and in varying section thicknesses « They 
are easily machined and are frequently used in the 
“as cast” condition « They are readily finished with 
any commercial electroplated or organic coating. 

It is essential that zine die casting alloys be for- 
mulated with Special High Grade (99.99+% pure) 
zine to meet the required low limits on contaminating 
elements. The exacting limits on these contaminants 


B 


are established in standards of the American Society 
for Testing Materials and the Society of Automotive 
Engineers and strict adherence to these standards 
assures the realization of maximum physical and 
mechanical properties. Buyers of zinc die castings can 
receive assurance of these superior inherent proper- 
ties through reliance on the Certified Zinc Alloy Plan 
of the American Die Casting Institute. 


READ “Bunker Hill Zinc and Die 
Casting”... the story of DIE CASTING 
as a high-speed, low-cost production 
tool... ZINC and its advantages as a 
base metal for die castings . . . BUNKER 
HILL’S contribution to the phenomenal 
growth of the die casting industry. This 
new 82x11", 24-page publication is 
yours for the asking. Write for copy on 


letterhead please. 
_ your company erhead please 


Product 
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Abstracts continued 
deed, of any man who considers him- 
self a professional. 

In my own company, General Elec- 
tric, we embarked some years ago on 
an intensive study of the development 
of men, and in the past year we have 
been able to bring what we lcarned 
to the level of use in the sense of 
making definite improvements in our 
previous development approaches. 


Production of Metal 
Powder Parts in 
Small Volume 


Abstracted from “The Economic Produc- 
tion of Metal Powder Parts in Small Vol- 
ume” by B. I. Horton, Methods Engineer, 
Pitney-Bowes, Inc., Stamford, Conn.; pre- 
sented at Metal Powder Assoc. Mtg., May 
11-12, Philadelphia, Pa. 

On production quantities as low as 
10,000 per year or less, considerable 
savings are realized and tool costs 
amortized quickly—usually under two 
years. 

After purchasing several metal pow- 
der parts for approximately two years, 
and during this time gathering con- 
siderable information about the proc- 
ess, it was evident that greater sav- 
ings could be realized and control of 
the manufacturing maintained by es- 
tablishing a metal powder department. 

It was now possible to show man- 
agement that substantial savings were 
being made, even though total pro- 
duction quantities were still very low. 
Cost comparisons against previous 
manufactured costs showed savings 
ranging from 10 to 90 per cent. A 
large factor in this cost reduction was 
undoubtedly the method established 
for operating the production of metal 
powder parts. One person was made 
responsible for complete control of 
the process. It was his job to educate 
tool and product design engineers, 
approve or correct their designs or 
reject them where the application or 
design was not feasible, make the 
necessary cost analysis to determine 
feasibility from an economic stand- 
point, select tool sources, and estab- 
lish the required process specifications. 

After two years, approximately 35 
different structural parts and 90 differ- 
ent self-lubricating bearings were be- 
ing produced from metal powder. 

First cost comparisons from the 
accounting department showed an 
overall saving of 47 per cent on every- 
thing made of metal powder over one 
year. When broken down to two 
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FREE MANUAL 


shows how phosphating 
will solve your 
problems! 


Offices in all principal cities 


You will be assured of a per- 
manent paint seal, simply by 
using Turcoat as a beod for 
organic finishing. 


If poor paint adhesion is 
your problem, chances are 
you'll find the solution in 
the Turcoat Phosphating 
Manual. This booklet 
describes the complete 
Turcoat line, tells the full 
story of phosphating and 
includes a valuable 
“Phosphating Reference 
Chart,’ which quickly gives 
the answer to any paint 








adhesion problem. 

If you are interested in 
permanent paint adhesion, 
write today for the Turcoat 
Manual. There is no cost 
or obligation. 


TURCO PRODUCTS, INC. 


Chemical Processing Compounds 
6135 So. Central Ave., Los Angeles 1, Calif. 


Factories: Newark, Chicago, Houston, Los Angeles 


Please affix coupon to company letterhead 
TURCO PRODUCTS, INC. 
6135 So. Central Ave., Los Angeles 1, Calif. 


Please send me a copy of the Turcoat Manual 
without cost or obligation. 
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P greater than Po 
350 psi maximum differential 


WHICH SEAL FOR YOU? 


ws 


Don‘t spend precious time designing Pi 





rotary shaft seals when Sealol can do 
the job for you. Sealol designs and 


manufactures positive sealing, 





Balanced Pressure Mechanical Face 








Seals to satisfy a variety of 





sealing conditions. Seals now in 
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Pi greater than Po 
1000 psi maximurs differential 


use are successfully handling 
pressures ranging to 1,000 psi, 
shaft speeds to 15,000 FPM, and 
temperatures up to 500° F. Conditions 
in excess of these figures can 

be met by specially designed seals 


incorporating the basic Sealol principle. 





We invite the opportunity to share your , 


shaft sealing design problems. 
Send for engineered recommenda- 


tions based on your operational 





and dimensional data. Write today ! 
Pe greater than P; 
350 psi maximum differential 


SEALOL CORPORATION, 177 POST ROAD, PROVIDENCE 5, R. I. 


New York *¢ 


LosAngeles * 


Philadelphia * Chicago * 
Charleston (W. Va.) * 


San Francisco 
Edmonton 


Cleveland * Dallas * Houston * 
Norfolk * St.Lovis * Tulsa °¢ 


Toronto * Montreal (Can.) * Manchester (Eng.) * Paris * Frankfurt 


Seattle *¢ 
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Abstracts continued 


groups of parts, self-lubricating bear- 
ings and structural parts, the savings 
were approximately 15 per cent on 
the bearings, comparing against pur- 
chased parts, and between 60 and 70 
per cent on the structural parts. 

Additional emphasis was placed on 
educating design sections on use of the 
metal powder process as an initial pro- 
duction method and instructing them 
in designing new parts for the process. 

As parts were produced that had 
been designed in this manner, cost 
comparisons were made against alter- 
nate methods of manufacturing. In 
most cases, the quantity of parts re 
quired to obtain savings was 10,000 
per year or less, and in many cases 
only 1,000 per year. Savings ranged 
from 40 to 80 per cent and tool amor- 
tization time was less than two years. 

Cost analysis was carried out for a 
two-year period to determine savings. 
About 55 structural parts showed an 
average saving of about 70 per cent. 

Following are the main reasons for 
success in low volume production: 

(1) Product design. Parts properly 
designed for the process cause many 
less variables than those made as a 
substitution for another process. 

(2) Tool design and the workability 
of the tooling. This is common to any 
type of metal powder production. 

(3) Standardization of parts, such 
as self-lubricating bearings. By this 
method, one set of tools can some- 
times be made so that they can be used 
for numerous parts. 

A good example of cost reduction 
by standardization is the possibility 
of eliminating duplicate and almost 
identical parts. When self-lubricating 
bearings were standardized for pro 
duction, parts were discovered that 
differed in dimension only by toler- 
ance. By eliminating these parts and 
numerous other bearings that could 
be readily substituted with a bearing 
of almost the same size, the number 
of different bearings required was re- 
duced from 140 to 93. 

Standardization of inside and out- 
side diameters aided from a tooling 
standpoint by making possible pro- 
duction of 68 plain self-lubricating 
bearings from twelve sets of tools with 
additional punches and core rods. 

(4) Process Control. Strict process 
controls in the hands of a limited 
number of people will tend to elim- 
inate variables and re-work, which in 
low volume production is very costly. 
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NEW 
BOOKS 





Fatigue of Aluminum 


R. L. Temp.uin, Assistant Director of 
Research and Chief Engineer of Tests 
Aluminum Co. of America, New Ken- 
sington, Pa. 64 x 9} in., 59 pp. Pub- 
lished by ASTM, 1916 Race St., 
Philadelphia 3, Pa. $1.50 

The third H. W. Gillett Memorial 
Lecture was presented at the 57th 
Annual Meeting of ASTM in Chicago, 
Ill., on June 15, 1954. The lecture is 
a detailed treatise supported by 497 
bibliographic references, 27 figures 
and 4 tables. The lecture reflects the 
author’s experience of 35 years in the 
field of investigating the fatigue of 
aluminum. 

Starting with a short discussion of 
fatigue phenomena and the funda- 
mental mechanism of fatigue failures, 
the author goes on to evaluate fatigue 
properties and the factors affecting fa 
tigue strength. Test methods are de- 
scribed and data shown. These cover 
metals other than aluminum, the dif- 
ferent aluminum alloys and includes 
a report on fatigue data of cast versus 
wrought aluminum alloys. 

The influence on fatigue strength 
of cold work and heat treatment, 
grain size and orientation, inclusions 
and voids, internal strain and size ef- 
fect are explained. This part of the 
discussion is concluded with notes on 
coatings and platings, environmental 
protection and stress raisers and their 
effects on fatigue strength. 

This lecture, presented in book 
form, is a noteworthy treatment of 
the subject of fatigue and design en- 
gineers and metallurgists should find 
it a valuable reference because of its 
completeness. 


Dimensions and Tolerances 
For Mass Production 


EarLe BucxincuaM, 84 x 11 in., 164 
pp. Published by Industrial Press, 148 
Lafayette St. New York 13, N. Y. 
$8. 


In this book the author proposes 
improved methods and practices to 
meet the problem of dimensioning 
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HAGEN count switch 


for 


machine tools — 


feed pumps — 
metering 


PAID FOR BY SAVINGS MADE 
ON JUST ] TOOL 


Simply set this Hagen Count Switch to the number of opera- 
tions at which a tool should be changed. The count switch 
trips a switch after a preset number of electrical impulses 
. .. and thereby shuts down the machine automatically. Tool 
wear never reaches the point where tools must be ground 
down excessively to resharpen. That means increased tool 
life, reduced tooling costs and fewer rejects. Compare the 
savings on just one tool with the cost of this reasonably 
priced Hagen Count Switch. Chances are, the savings will 
be much greater. 


This Hagen Model 70 Count Switch has 72 dial divisions 

. 72 possible settings. Dials are available with up to 
54,000 counts. Accuracy: 1% of full scale range. Ideal for 
feed pumps and metering operations. Send coupon for 
Bulletin 780 — or data on the complete line of reset and 
repeating cycle timers and counters, interrupters and con- 


trol assemblies. 
MAIL COUPON TODAY! 


HAGEN MANUFACTURING COMPANY, INC. 

Dept. PE-1055, Moline, Illinois 

(J Please send free Bulletin 780 on Hagen Count 
Switch. 


() Send free data on counters, timers, interrupters 
aod control assemblies. 
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USED EXCLUSIVELY 
on REC’s new 
Sealed “Pitchlign” 


Roller Bearings 





En designing their new sealed “Pitchlign” roller bear- 
ing, the Roller Bearing Company of America (W. 
Trenton, N. J.) needed a proven, dependable oil seal Springless KLOZURE 
of narrow cross section. Oil Seal Model 71-A, with 
RBC engineers selected springless Kuozure Model isetnan ane era 
71-A. They found this superior seal was specifically de- and integral with a metal case. 
signed for limited space applications. In addition, Mod- 
el 71-A had proved on thousands of applications that it 
would keep out dust and retain the lubricant for the 
life of the bearing. 
Let us show you how Garlock Ktozures can solve 
your sealing problems. There’s a proven KLozure mod- 
el for every bearing application. 
For full information contact the Garlock office near- 
est you or write for KLozure Catalog No. 10. 


*Registered Trademark 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Sales Offices and Warehouses: Baltimore, Birmingham, Boston, Buffalo, 
Chicago, Cincinnati, Cleveland, Denver, Detroit, Houston, Los Angeles, 
/ New Orleans, New York City, Palmyra (N. Y.), Philadelphia, Pittsburgh, 


> Portland (Oregon), Salt Lake City, San Francisco, St. Louis, Seattle, 
» \\ Spokane, Tulsa. 


. -ee in Canada: The Garlock Packing Company of Canada Ltd., Toronto, Ont. 
_ ¢ 





























RBC's new sealed 

Two springless KLOZURES, lips turned in, “Pitchlign™ roller 

on “Pitchlign" bearing provide life-time bearing with two built- 
retention of the lubricant. in springless KLOZURES. 


PACKINGS, GASKETS, OIL SEALS 


(FARLOGK _mcnsnicat seni 


RUBBER EXPANSION JOINTS 
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New Books 


with tolerances, and discusses their 
relation to production design, tool 
design, gage design, production and 
inspection. In analyzing the uncer- 
tainties in present-day practice, he 
points out that the actual method of 
expressing dimensional information is 
of secondary importance. What is im- 
portant is the recognition that several 
kinds of dimensions are needed on 
component drawings, and that several 
types of conditions must be definitely 
controlled by tolerances. In brief, the 
thesis is that all limiting conditions 
must be controlled by definite inspec- 
tion procedures and it must be possi- 
ble to translate every limiting dimen- 
sion into a definite design and size 
of an inspection gage. 

It is shown how limiting dimen- 
sions on detail drawings control con- 
ditions of bulk or size, conditions of 
form, conditions of position, and 
conditions of assembly, operation or 
functioning. Also it is shown how 
the method used to specify permis- 
sible tolerances may need to be differ- 
ent for each of these conditions. 

Two chapters, each devoted to a 
specific product, illustrate step by 
step, how the methods developed 
in the book are applied in controlling 
limiting conditions by the use of vari- 
ous types of dimensional and func- 
tional inspection gages. 


Servomechanisms and 
Regulating System Design 


Harotp Cuestnut and Rosert W. 
Maver, Aeronautics and Ordnance 
Systems Div., General Electric Co., 
6 x 9} in., 384 pp. Published by John 
Wiley & Sons, In , 440 Fourth Ave., 
New York 16, N. ¥. $8.50. 


Volume I of this series presented 
the basic analytical tools for under- 
standing and performing a major por- 
tion of the design work in feedback 
control systems specifically for engi- 
neers and students who had no pre- 
vious training or experience in the 
field of closed-loop control. Volume 
Il is directed to the practicing de- 
signer and presents necessary addi- 
tional information to enable equip- 
ment dynamic requirements to be 
translated into contro] system design 
terms. 

Volume II states the problems met 
in the design of regulators and con- 
trol systems and develops methods 
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The amazin 


COPPER 


NICHROME 


COPPER 


STELLITE 


In the job shown here induction heating is used to 
braze steel handle bars to stems with EASY-FLO 35 
—6 at a time in 32 secs. The two jobs shown at 
left above are gas torch brazed with EASY-FLO 45. 


You'd have to go a long way to find a brazing job 
that these low-temperature silver brazing alloys 
can’t do. 


Between them, the EASY-FLO and SIL-FOS alloys 
will join practically all ferrous, non-ferrous and dis- 
similar metals and alloys that have melting points 
above the alloys’ respective flow points. 


The EASY-FLO and SIL-FOS alloys work well with 
all... oxyacetylene, natural and city gas torches — 
gas-air burners — oil, gas and electric furnaces — elec- 
tric induction, resistance or incandescent carbon 
— molten alloy or salt dip . . . take your pick. 


VERSATILITY 


EASY-FLO and SIL-FOS naturally and consistently 
make joints that ... go up to 130,000 psi in tension 
and 48,000 psi in shear . . . have the ductility to take 
any stresses and strains the metals they join can stand 

. are liquid and gas-tight . . . have high electrical 
and heat conductivity . . . offer strong resistance to 
many corrosive agents. 


ADD to their 3-ply 
versatility the fact 
that their low flow 
points protect metals 
and save gobs of time, 
labor and heat — and 
you have every reason 
to standardize on the 
EASY-FLO and SIL-FOS 
alloys for all your 
brazing. 


GET THE 

FULL STORY IN 
BULLETIN 20 
It's full of 
useable 
ideas. Write 
for a copy 
today. 


HANDY & HARMAN 





General Offices: 82 Fulton $1., New York 38, N.Y. 





Tips for designers 


Insulated fibre screw drivers, made 
of high dielectric strength Taylor Fibre, are 
electrically safe, physically tough. 


Tote boxes must withstand severe usage 
... @n ideal application for tough, durable 
Taylor Vulcanized Fibre. 


Fuse box handle formed from Taylor G-5 
Melamine Laminate has high electrical and 
mechanical strength . . . provides high re- 
sistance against corrosive fumes. 














Cam and terminal board for recording 
instrument is made of Taylor Grade XP 
Laminate . . . noted for its electrical insulat- 
ing properties and ease of machining. 





TAYLOR FABRICATING 
FACILITIES 


Your production can be simpli- 
fied . . . schedules safeguarded 

. inventory headaches cured 
... and over-all costs reduced by 
having Taylor fabricate finished 
parts to your specifications. 
Efficient, modern facilities are 
ready to serve you. Get in touch 
with Taylor about your specific 
requirements. 











TAYLOR 


FIBRE £0. 


Plants in Norristown, Pa. and La Verne, Calif. 
PHENOL — MELAMINE—SILICONE—EPOXY LAMINATES * COMBINATION LAMINATES * VULCANIZED FIBRE * POLYESTER GLASS ROD 


Tip of 2” diameter Taylor Built-Up Vulcanized Fibre Rod used as drift pin 
for driving out stuck roll-up shafts in paper mill. Heavy sledge hammer 
blows on end of rod could not split apart the laminations at bond joints. 


Taylor Built-Up Fibre 
withstands severest impact 


The unretouched photograph above 
shows the strength and toughness of 
Taylor Built-Up Vulcanized Fibre. 
This is the tip of a 2” diameter x 36” 
long built-up fibre rod after more 
than a year’s use as a crowbar and 
drift pin in a paper mill. 

It was used as a bar to lift and pry 
800 Ib. objects. It was pounded with 
a 16 lb. sledge harmmer in its use as a 
drift pin to drive out stuck roll-up 
shafts. Despite this severe and re- 
peated abuse the rod was unbent. 
And note that hundreds of sledge 
hammer blows have not severed the ad- 
hesive bonds between laminations. 
Rather it is the fibre itself which has 
first failed. This is proof that built- 
up fibre is just as strong and as tough 
as homogeneous fibre. 

Wherever exceptionally thick sec- 


tions are required—for rods, plates, 
blocks—Built-Up Fibre can be pro- 


duced in thicknesses up to 3 inches. 
Laminations are bonded together 
with specially developed adhesives 
to make a tough, solid mass. 

For many applications, Taylor 
Built-Up Fibre can be used as a 
direct replacement for more expen- 
sive homogeneous commercial fibres. 
Moreover, it is available in a frac- 
tion of the delivery time. Outstand- 
ing physical and electrical properties 
make it the ideal material for heavy 
switchgear, arc barriers, insulating 
plates, rods, cutting blocks, bumper 
blocks . . . and a variety of similar 
uses. 


Ask your Taylor representative 
about the numerous profitable ap- 
plications for versatile Taylor Vul- 
canized Fibre and Taylor Laminates 
in your product. There are literally 
thousands of uses for economical, 
easy-to-form Taylor products. 
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New Books continued 


for their solution. Although an 
analytical approach is employed, the 
emphasis is placed on practical de 
sign procedures. As such, this book 
provides a first chapter on measure- 
ment of quantities before, during and 
after the design process. Chapter 2 
deals with the definition of user’s 
requirements in terms of control-sys 
tem design specifications. Tech- 
niques for defining both desired and 
unwanted signal inputs are presented. 
In Chapters 3 and 4 methods are dis- 
cussed for selecting the power and 
stabilizing portions of the control sys- 
tem to meet the requirements of the 
signals defined in the previous chap- 
ter. The requirements of the servo- 
mechanism amplifier which matches 
the stabilizing elements to the power 
elements of the loops are discussed 
in Chapter 5, with particular empha- 
sis on the design factors required to 
minimize gain changes and drift due 
to changes in tube parameters and 
other components. Chapter 6 is de- 
voted to a-c servomechanism design. 
Because of the importance of non- 
linearities in control system design, 
the last three chapters are devoted 
to this subject. Chapter 7 deals with 
analytical techniques for linearization 
of systems having small excursions, 
while the approach used for large in- 
put signals is described in Chapter 8. 
In Chapter 9 some of the techniques 
which used nonlinear elements to im- 
prove system performance are discus- 
sed. Emphasis is placed on the physi- 
cal picture involved as interpreted in 
terms of steady-state analysis and at- 
tenuation-frequency diagrams. 


Turboblowers 


\. J. Srepanorr, Ph.D., Melville 
Medalist, ASME, Ingersoll-Rand Co. 
94 x 63 in., 377 pp. Published by 
John Wiley & Sons, Inc., 440 Fourth 
Ave., New York 16, N. Y. $8. 

In the last fifteen years unprece- 
dented developments have taken place 
in the application of turbo machinery 
for the compression of gases and 
vapors. This book deals with the 
hydrodynamic and thermodynamic 
aspects of turboblower design. It out- 
lines new methods of attack on turbo- 
machine problems, and discusses the 
art of building turbocompressors in 
the United States and abroad. 

In addition to offering a picture of 
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need a finish 
that blocks corrosion by specify 


itself—or under paint? J enolha : 


You can solve any problem of non-ferrous finishing . . 
maximum corrosion protection . . . sparkling clear or colored 
decorative finishes, firm and lasting base for paint . . . with 
these two words—‘“‘specify Iridite”. For example— 


ae ON ZINC AND CADMIUM you can get highly corrosion re- 
sistant finishes to meet any military or civilian specifica- 
tions and ranging in appearance from olive drab through 
sparkling bright and dyed colors. 


& ON CopPEmE...iridite brightens copper, keeps it tarnish- 
free; also lets you drastically cut the cost of copper- 
chrome plating by reducing the need for buffing. 


a ON ALUMINUM Iridite gives you a choice of natural alumi- 
num, a golden yellow or dye colored finishes. No special 
racks. No high temperatures. No long immersion. Process 

in bulk. 


* ON MAGNESIUM Iridite provides a highly protective film 
in deepening shades of brown. No boiling, elaborate 
cleaning or long immersions. 


AND IRIDITE IS EASY TO APPLY. Goes on at room temperature by 
dip, brush or spray. No electrolysis. No special equipment. 
No exhausts. No specially trained operators. Single dip for 
basic coatings. Double dip for dye colors. The protective 
Iridite coating is not a superimposed film, cannot flake, 
chip or peel. 

WANT TO KNOW MORE? We'll gladly treat samples or send you complete 
data. Write direct or call in your Iridite Field Engineer. He's listed under 
“Plating Supplies" in your classified telephone book. 





New Books continued 


past and current work in the field, 
the author presents a number of new 
methods ard techniques. The theo 
retical treatment of the compresso1 
impeller based on a single pattern of 
flow is extended to similar design pro- 
cedure for both centrifugal and axial 
flow impellers. In contrast to the in 
direct the-modynamic basis com 
monly adopted in the past, the hydro 
dynamic nature of pressure genera- 
tion is stressed. A large chapter is 
devoted to water cooling; here a de- 
sign method is offered with detailed 
numerical examples and complete 
energy balance. 

The author presents his own method 
of axial-flow compressor design based 
on actual fluid deflection and ob. 
served pressure and capacity coefh- 
cients, rather than lift and drag 
coefficients, which are a part of ait 
foil theory. The latter is discussed 
sufficiently to demonstrate its weak 
nesses and limitations. Also shown are 
ways by which the performance of 
fans can be improved with little in- 
crease in cost. 


_mooe = B M OTORS 
ae, 


Interpretation of Engineering 


FOR HOUSEHOLD FANS! Data: Some Observations 


Harotp F. Donce, Bell Telephone 
Quality — performance — economy! That's the Lab., Inc. 6 x 9 in., 35 pp, paper 


combination you need to stay ahead in today’s bound. Published by ASTM, 1916 
highly competitive fan market. Our Model “B” 4-Pole, 4-Coil Race St., Philadelphia 3, Pa. $1.50. 
motor was designed specifically for household fan applica- This short booklet is a reprint of 
tions. Tested and proved in the field, its smooth, quiet, a lecture given before the American 
trouble-free performance has won it the enthusiastic approval Society for Testing Materials. It is 
of leading manufacturers everywhere. The Model “B” features a discussion of the subject from the 
self-aligning, seif-lubricating ‘bronze bearings; dynamically viewpoint of quality engineering and 
balanced rotor; baked varnish-impregnated windings; araple more particularly of sampling and 
oil reservoir located for easy lubrication. See table below for — control techniques. 

, woe ' , ae tatistical quality control is based 
size range (modifications available, in production quantities, 


Write today f ifecatt meen on concepts extremely difficult to 
of course). Write today for complete specifications and prices. grasp, but this necessarily brief paper 


OY Ig is clear, concise and of practical use 
ary | Rotor | Running | free, | Wours | Ames | Weight to the reader. Each thought is backed 
rem | Tove | invbs | RPM | RPM | Rpm | ‘D* up with a pertinent example from the 

first, simple concept of sampling and 
“oe meade hs ott Ba: frequency distribution, through the 
1745 | 56 | 80 | 27 confidence limits and estimates of 
the various parameters. 

“The engineer is constantly faced 
on | se | os hae with the problem of drawing conclu- 
sions regarding the whole, or of de- 

NOTE: Direction of rotation when looking at end of shaft. ciding what action should be taken 
CW indicates Clockwise. CCW indicates Counter-clockwise. on the whole, when he has measured 
' only a part.” 
(G  «« GENERAL INDUSTRIES <o Philosophical as well as_mathe- 
matical logic is used to introduce this 
DEPARTMENT GM . ELYRIA, OHIO vast but useful subject to the reader 
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Checking contact and backlash of a 
production gear set at the De Laval 


Steam Turbine Company. 


How to Save in Selecting Worm Gear Sets 


By James E. Gutzwiter, Assistant Chief Engineer, Worm Gearing Department 


De Laval Steam Turbine Company 


Worm gear sets have four major advantages: compactness, 
easy maintenance, interchangeable components, and high 
shock-load capacity. The user can realize maximum bene- 
fits from these advantages and reduce costs by acquiring 
some background information on the characteristics of 
worm gearing. Here are a few points to consider. 


Standard Components. Find, out what standard compo- 
nents are available before proceeding with design. De 
Laval stock parts include worms, gears, bearing housings 
and end covers. By selecting from these, the user may 
sharply reduce the cost of the finished gear set. 


HOBBING MACHINE — Tangential feed gives uniform teeth of precise 
dimensions. This is accepted as the most satisfactory method for pro- 
ducing close tolerance worm gearing. 


The hob, for example, must match the pitch diameter, 
pitch, lead and tooth form of the worm. Designers wh« 
are familiar with standard hobs can design a worm ac- 
cordingly and save the expense and delay of obtaining 
a special hob. 


A Note on Assembly. The worm, having threads which 
are continuous in form, is not critical in regard to end- 
wise location. The gear, however, must be precisely posi- 
tioned in an axial position. Accumulation of tolerances 
on the dimensions of housings, shafts, bearings and gears 
makes it impractical, in most cases, to control the loca- 
tion of the gear by accuracy of machining alone. 

Shrouding. Heat developed in the gearing will be more 
freely dissipated through a comparatively open housing. 


Close shrouding is permissible only when intermittent 
operation is the rule. 


Helpful Manual on Worm Gear Sets 


For information on how to select, 

install and maintain worm gear 

sets, send for this helpful manual. 

It contains useful data on 

gearing and includes examples 

of specific selection problems with 

their solutions. Write on your 

business letterhead to the De Laval 

Steam Turbine Company, 801 Nottingham Way, Trenton 
2, N. J. for Catalog 5000. 
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HA YDON’ TIMING MOTORS 


TIME — and its accurate measure — are vital factors in today’s designs. And 
whatever your timing requirements, you'll find there’s a HAYDON Timing 


Motor that does the job better .. . 
and advances in your designs. 


opens the way fo important improvements 


Take very slow shaft speeds for example. HAYDON 4400 Series Timing 
Motors offer speeds from 6 hours to 1 week with totally enclosed gearing 
and at comparatively low cost. You save the extra bulk and 
expense of external reduction gears . . . achieve greater compact- 
ness, dependability and economy. 


When it’s time for design improvement it's HAYDON every time. 
Take advantage of our complete Timing Services. HAYDON’S man- 
ufacturing facilities and engineering coynsel are at your disposal 
through the nearby HAYDON Field Engineer. 


CLIP AND MAIL THE COUPON FOR HIS NAME — 
AND FOR AN INFORMATIVE CATALOG — TODAY! 


HAYDON 


AT TORRINGTON A SUBSIDIARY OF GENERAL TIME CORPORATION 
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HEADQUARTERS FOR 


TIMING! HAYDON Manufacturing Company, Inc. 


3134 ELM STREET, TORRINGTON, CONN. 





U.S. Patent Office 


} [] Send me the name of the nearby HAYDON Field Engineer. 
f ["] Send me catalog, “Electric Timing Motors.” 
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New Books continued 
unfamiliar with the field. The tools, 
the equations, are given and used, 
but the reader senses that only the 
barest surface of the subject is touched 
and the appetite for further investi- 
gation is whetted, as it should be 
in a lecture of this sort. 

Thoroughly realistic throughout, 
we note in an illustrative problem on 
the estimation of a sample size to be 
taken: “He who is paying the bill 
weighs the value of greater precision 
versus the cost and comes down to 
some sample value that seems to strike 
a proper balance between value and 
cost the mathematical model 
provides a basis for understanding; 
it gives a yardstick for measuring how 
good an answer can be expected for 
any given choice of constants.” 


Dynamics of Machinery 


A. R. Horowenxo, Assoc. Prof. of 
Mech. Eng. Purdue Univ. 6 x 9 in., 
464 pp. Published by John Wiley & 
Sons, Inc., 440-4 Ave., New York 16, 
N. Y. $7.50. 

Many engineers may criticize the 
title of this book. It would be more 
appropriate to call it “The Principles 
of Dynamics of Machinery,” since the 
coverage is mainly concerned with 
kinematics, mechanics, and balancing. 
Approximately 100 pages are devoted 
to the latter, including the balancing 
of both machines and engines. 

The chapters devoted to kinematics 
include accelerations, velocities, and 
equivalent mechanisms. The mechan- 
ics coverage includes static forces, in- 
ertia forces, dynamic analysis and vi 
brations of shafts. 


Waterhammer Analysis 


Joun Parmaxian, Head, Tech. Engrg. 
Analysis Sec., Design Div., Bureau of 
Reclamation, Denver, Colo. 6 x 9 in., 
161 pp. Published by Prentice-Hall, 
Inc., 70 Sth Ave., New York 11, N. Y. 
$6.50. 


The author has organized much 
of the material published during the 
last 25 years into a useful introduc- 
tion to the field of pressure surges in 
pipe lines. The theories of rigid and 
elastic water columns are derived and 
a graphical method offered which sim- 
plifies the laborious computation in- 
volved in the solution of waterham- 
1955 
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New Books continued 


mer problems. Most of the subse- 
quent discussion is based on this gra- 
phical method of solution. 

In a series of short chapters devoted 
to specific pipe configurations the 
author discusses pressure wave reflec- 
tion due to gate closure and opening, 
waterhammer in pump discharge lines 
and compound pipes, and the effects 
of surge tanks and air chambers in 
hydraulic lines. 


Introductory Applied Physics 


Norman C. Harris, Instructor in 
Physics and Eng., and Epwin M. 
HEMMERLING, Instructor in Eng. 
Math., Bakersfield College. 64 x 94 
in., 729 pp. Published by McGraw- 
Hill Book Co., Inc., 330 W. 42 St., 
New York 36, N. Y. $6.75. 


Recent advances in technology, not 
found in other physics books at this 
level, are included in this text with 
emphasis on present-day applications. 
ee example: the topics of electron- 

, generators, motors, refrigeration, 
air ; elinhanies, radio and television 
are given an emphasis corresponding 
to their importance tc industry. 

The text includes a review sum- 
mary at the end of each chapter in 
a wide variety of solved problems. 
rhe book is liberally illustrated with 
photographs and diagrams and _ in- 
cludes an appendix containing physi- 
cal and electrical tables of reference. 
The mathematics requirement has 
purposely been kept on an elementary 
level, A modest ability in algebra and 
trigonometry is all that is required. 


Tool Design 


WituuaM R. Jerrries, Assoc. Prof. of 
Mech. Engrg., Montana State College. 
54 x 84 in. 217 pp. Published by 
Prentice-Hall, Inc., 70 Fifth Ave., 
New York 11, N. Y. $6.35 

Easy-to-follow, elementary book on 
tool designing, containing instructions 
on design of machine tool jigs, fix- 
tures, weld and assembly fixtures, 
punch press tooling, hydraulic press 
tooling, methods of clamping and lo- 
cating. 

Also included are discussions on 
pressworking machine, pressworking 
tools and an appendix containing 
drafting data, standard drill bushings, 
die sets, and standard parts. 
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Get Aico’s New Catalog of 
STOCK PLASTIC PARTS 


= Qy)QgwWW—“' ' CO AK 


~ Over 125 


KNOBS - HANDLES 
APPLIANCE PARTS 


>. 
ELECTRICAL 
FITTINGS 
and many others 
to choose from 


a errr 


AMERICA 


Aico’s Complete Plastics 
Molding Service includes 
Engineering Counsel, Mold 
Making, Injection, Com- 
pression, Transfer and Cold 

mm Molding plus the Molding 
m of Fiberglas Reinforced 

astics. = 
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SINCE 1916... 


Plastic Parts from Aico’s Stock Molds 
offer custom-styling at mass production 
cost. Aico’s new catalog of stock plastic 
moldings gives full descriptions includ- 
ing critical dimensions of commonly 
used parts. If you are considering new 
products, plan now to use Aico Stock 
Plastic Parts wherever possible for 
positive cost reduction 


7 saat wean tag 8 
: a _ _ Vide 


FOR YOUR FREE COPY snare 
MAIL THIS COUPON TO pies ded 


N I N Ss U LATOR . CORPORATIO 


NEW FREEDOM, PA 


Send AICO’S NEW STOCK PLASTIC PARTS CATALOG TO 
Name 

Title 

Company 

Address 

City 


e monufacture 


PRODUCTS ARE BETTER BECAUSE OF AICO MOLDED PLASTICS 





CORE SHELL 


PRE-SET TAMPER PROOF 
TIMER-RELAY 


A unique one-piece drawn core-shell! 
with embossed guide points increases 
the mechanical operating life of the 
Durakool Timer-Relay five to six times, 
practically putting it in a “fail-safe" 
class. These relays are available in single 
or multiple units with single unit ca- 
pacities of 10, 30 and 60 amperes. Time 
delays from 0.15 to 20 seconds—any 
operate-release time combination. These 
new 1955 relays are now in production 
—no extra cost. 


GUARANTEED FOR AC-DC APPLICATION 
and: 
@ No plunger sticking 
@ No chatter 
@ Quiet operation 
@ No double contacting 


See telephone directory for 
local distributor, or write. 


DURAKOOL® INC. 
ELKHART, INDIANA, U.S.A. 
700 Weston Rd., Toronto 9, Canada 











OUR READERS 
BEES Seeiaira 





Letters should be addressed to the 
Editor, Product Engineering, 330 
W. 42 St., New York 36, N. Y. 


Simplified Drafting Concept 
Misunderstood 


To the Editor: 


It is apparent from a careful review 
of several recently published articles 
that the basic concept of simplified 
drafting practices has been misinter- 
preted or misunderstood. The fact 
remains that simplified drafting is au 
accomplished fact and is being used 
successfully in maay areas. 

Many authors have pointed out the 
need for completeness, thoroughness, 
readibility, legibility and accuracy. 
These facts are acknowledged without 
reservation; in fact, they are enthusi- 
astically endorsed. Since simplified 
drafting can be successfully applied, it 
should therefore be obvious that the 
basic concept does not condone 
sloppy, incomplete work. 

The word “simple” means, among 
other things, “free from complexity; 
unadorned; free from _ elaboration; 
etc.” A simplified drawing is one in 
which complexity has been minimized 
and all decorations and embellish- 
ments eliminated. The key to sim- 
plification is the elimination of draw- 
ing content that is beyond the point 
of necessity. Today’s intense competi- 
tion prohibits paying for beauty and 
adornment on production drawings. 
From an engineering viewpoint, such 
decorations and embellishments are 
out of place in a document which is 
intended to be characteristically func- 
tional in nature. The first principle 
of simplified drafting is to do every- 
thing that is necessary—to the extent 
or degree necessary—then stop! 

Many articles on the subject have 
referred to the evils of “oversimplifica- 
tion”, the implication being that any 
practice that is capable of being used 
to an extreme should never be applied 
in the first place, even in moderation. 
‘This argument against new ideas is 
completely contrary to the philosophy 
which is mandatory to progress. It is 
quite obvious that the simplification 





your EXACT type 
BRUSH HOLDER 


We design them 


@ INDUSTRIAL MOTORS 
@ CRANE MOTORS 

@ HOIST MOTORS 

@ MILL MOTORS 

@ MINE MOTORS 

@ CONTROLLERS 

@ ROTARY CONVERTERS AC-DC 
@ RAILWAY MOTORS 


3076 


When your specifications demand 
BRUSH HOLDERS with high wearing 
qualities, low maintenance cost — pick 
from our more than 1,000 types, or have 
our engineers design your special type. 
These special designs shown are 
three of many produced for specific 
Cn. «Se we. ee Oo 
The ‘something special’ in BRUSH 
HOLDERS is produced by the spe- 
cialist. Ask FLOWER 
WRITE FOR CATALOG 4-P 


1217 Spring Gerden Street, Phile. 23, Penna. 
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Our Readers Say. .............continued 


of drawings can be carried to extremes 
that are injurious, but good judgment, 
based on sound knowledge of require- 
ments and objectives, is the control 
over such mis-application. | 

The second principle of simplified | 
drafting relates to the means for con- 
veying information. Drafting makes 
use of an engineering language and | 
includes a “vocabulary” of defined | 
meanings. A language becomes archaic | 
and inadequate unless its development | 
and usage is dynamic. Drafting must 
adopt a similar viewpoint if it is to 
avoid the consequences of archaism. | 
It is ridiculous to even suggest that 
our fathers and grandfathers were able 
to develop ways and means for graph- 
ically representing engineering infor- 
mation that are incapable of improve- 
ment; there must be better, more ex- 
pressive ways of conveying informa- 
tion. 

A frequent area of criticism of sim 
plified drafting is indicated by a state- 
ment in a recent article in your maga- 
zine (June 1955, page 193), “A sim- | 
plified drawing may make sense for | 
the few people who have the thorough | 
training to understand it, but obvi- | 
ously this ‘short-hand’ mcthod 
cannot be used by the multitude.” | 
Nothing could be further from the | 
truth! Among the multitude, there 
are two classes of people involved: 
those who read drawings, and those 
who make them. 

From the user’s viewpoint, a draw- 
ing which contains only the essentials 
to the job at hand (by definition, a 
simplified drawing) must certainly be 
easier to read and interpret than one 
which is littered and cluttered with 
data or lines of no particular interest 
or benefit. Actually such extraneous 
material must be mentally eliminated 
from consideration when interpreting 
a drawing, thus, adding to the effort 
expended and the opportunities for 
error. From the draftsman’s viewpoint, 
there is also a reduction in effort, since 
there are fewer lines and fewer dimen- 
sions and notes. The major difference 
in preparing a simplified drawing is in 
the necessity for distinguishing be- 
tween necessary and unnecessary in- 





formation and delineation. But, since | 


this type of attention to detail is a 
fundamental of good drafting in gen- 
eral, an effort toward simplification is 
actually a means of improving the over- 
all stature of drafting. 


There is also an implication made in | 
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On the New 
Emsco A-800 


Drilling Rig 


Thermoid 
in the 


Gita: 


1 
phd tet Ulta 
. 


.--and on the 


brake drums, too! 


Leading manufacturers find it pays to specify 
Thermoid Friction Materials. The EMSCO A-800, one 
of the most advanced drilling rigs in the oil industry, 
has Thermoid Clutch Facings, custom engineered 
for smooth, positive engagement and minimum 
wear. The Brake Linings are Thermoid, too, for 
extra safety, longer life. 


Thermoid can supply you a wide variety of high 
quality friction materials for all applications—and 
you get the added benefit of personalized engineering 
service, on orders large or small. 


Look to Thermoid, too, for Fan Belts, FHP Belts, Flat 
Belting, and Hose of any type—to your specifications. 


Thermoid Company 


Industrial Friction Materials Division 


Trenton, New Jersey 
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TEMPERATURES UP TO 


NOW .. . red-hot metal surfaces — stacks, boilers, 
engines, manifolds, mufflers, exhausts, hot air pipes, 
etc. — may be effectively protected against corrosion, 
rust, oxidation, and other deterioration with SILI-KOOL. 
This Silicone-base, aluminum wonder paint has been 
rigidly pre-tested to withstand temperatures up to 
1600°-F. Yet SILI-KOOL costs less than any other Silicone- 
base, heat-resistant paint. 


But don’t take our word for it. PROVE IT TO YOURSELF 

Wirnout SPENDING ONE CENT. Send today for free 
literature or a sample can. No cost; no 
obligation. 


Having supplied industry efficiently for 
25 years, we will now be delighted 
to serve you too. 


C.H. DRAGERT COMPANY, INC 


DALLAS, TEXAS Mail Address: P. O. Box 5092-5 


Please send [_] FREE literature and prices on SILI-KOOL 
["] FREE testing sample of SILI-KOOL 
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Our Readers Say continued 


the statement quoted above through 
the use of the term “short-hand” that 
is quite common, and equally un- 
founded. Difficulty in reading any en- 
gineering drawing is frequently charged 
to some fault in preparing the draw- 
ing. It must be acknowledged that 
difficulties are just as likely to be due 
to the inability to read drawings or to 
the failure to educate the reader in 
the language of drawings and its vo 
cabulary. Children cannot read until 
they are taught fundamentals. Mature 
people cannot read and secure under- 
standing without more or less frequent 
references to the dictionary. For sim 
ilar reasons, the language of drafting, 
irrespective of stvle, must be defined 
in a “dictionary”, fundamentals must 
be taught, readers must be kept in 
formed of changes and additions, and 
they must expect to feel it necessary 
to make occasional reference to the 
“dictionary”. These basic concepts 
apply just as much to simplified draft- 
ing as they do to any other field of 
expression or communication The 
fault lies, not in the concept, act or 
the process of simplification itself, 
but in the failure to make known the 
practices involved, and to educate 
users in those practices. 

W. H. BucHANAN 

Cincinnati, Ohio 


Ed—In ancient times engineering 
drawings were primarily pictures of the 
product to be made. Later the “pic 
turing” was simplified by showing in 
solid lines all the lines of demarcation 
in each of three separate views, and 
not shcwing any convergence. Later, 
dotted lines and sectional views came 
into use, but the language still re 
mained a picture language. When the 
“language” is simplified to the extent 
of being no longer pictorial, such as 
omitting views, “x” marks for circular 
holes and not even showing a hole’s 
edge distances, the language has been 
oversimplified. It becomes the differ 
ence between reading the written word 
and reading shorthand. Even the best 
of stenographers cannot read each 
other’s shorthand with confidence. 


Credit Lines? 


To the Editor: 


Your editorial in the June 1955 
issue, ““Too Much Pressure’, is quite 
appropriate, and in the light of the 
descriptions in your department, “De 
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Our Readers Say continued 


sign Features in New Products” on 
following pages, it is amusing. 

Wouldn't it be fine if your paper 
were to practice what you preach. Take 
for instance the highspeed printer de- 
veloped by Burroughs Corp. and de- 
scribed on pp 144-149. It is an ex- 
ceedingly complex and difficult piece 
of machinery. Why not start the story 
with a brief reference to the men who 
did the job. You might state the chief 
engineer's name and speak of the en- 
gineering group under his direction. 
Give the names of the project and 
assistant project engineer when describ- 
ing one of their successful designs. 

We readers are reaily interested not 
only in what, but in who did it. It 
would be really nothing more than a 
civilized courtesy. Did you ever see 
the published story of a development 
in the medical field that did not in- 
clude the names of those who con- 
tributed to the success? 

It would boost the morale and the 
social standing of the engineer and 
his profession a little. Is industry really 
so cheap that it cannot even afford 
this gesture? —Hans Grorn 

Stillwater, Minn. 


Ed—We are in 100 per cent agree- 
ment with your letter. 

We would be glad to give the name 
of the chief engineer and the names 
of some of the men concerned with 
successful projects. However, only too 
many companies apparently refrain 
carefully from giving us the names of 
their engineers. They have a reason, 
although I don’t agree with the legi- 
timacy of the reason. 

Every product of any size involves 
quite a few individuals. Usually the 
bulk of the work is done not by the 
chief engineer but his project engi- 
neers and the men down the line. The 
reason for this is that it often creates 
a lot of unhappiness in the company 
concerned when one man is given 
credit for the design of a product. The 
others who participated very properly 
feel that they have been slighted. I 
would feel the same way if I were in 
their shoes. 

Of course I must confess that be- 
cause we get rebuffed so often we 
probably don’t try as hard as we should 
to get the names of the men who par- 
ticipate. Some of the companies do 
willingly give us the names. Your 
letter has served as a prod to exert 
ourselves a little more in getting the 
names of those engineers. 
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ABECS5 and higher tolerances 


our STAINLESS * CHROME 


BEARING ENGINEERS 


PACIFIC COAST 
KERMIT T. SIMONS 
Tel. RYan 1-905) 


434 North Lake Ave. 
PASADENA 4, CALIFORNIA 


MIDWEST 
JOSEPH W. DANIELS 49 E. Eedar St. 
Tel. SUperior 7-0984 CHICAGO, | ILLINOIS 


CHARLES S. WARD 646 H$zelwood 
Tel. Trinity 1-460] DETROIT, MICHIGAN 





SOUTHWEST 
J. ROBERT NATOL! k 10203 
Tel. Sterling 2826 TEXAS 


61 Cutter Mill Rd. 
GREAT NECK, NEW) YORK 


CARL FEGRAESSER, JR. Tel. 424 @r 425 


PETERBOROUGH, | N. H. 





NEW HAMPSHIRE 
; BALL BEARINGS, INC. 


Peterborough, N. H. 


Phone 424 — 425 





Call for Catalog 53 — Print 1031 — and Engineering Bulletins 








ALL THE NEWEST ELECTRONIC BALANCING FEATURES AND 
yp TO 50%...WITH A STEWART-WARNER 
RONIC INDUSTRIAL BALANCER 


You can easily reduce your maintenance and production expense by having 
your large and small rotors in dynamic and kinetic balance. ..and you can easily 
save up to 50%* of your initial balancer investment with a Stewart-Warner 
electronic industrial balancer. 


You'll find all Stewart-Warner electronic industrial balancers compact, 
extremely accurate and engineered for many years of trouble-free operation. 
You'll also find that Stewart-Warner electronic industrial balancers incorporate 
extreme minimum and maximum ranges...in each individual balancer... 

that often require several balancers of other makes. 


STEWART-WARNER’S ADVANCED FEATURES ARE NUMEROUS... 
HERE ARE A FEW... 
¥2 Ib. to 25,000 Ib. weight range @ 412" to over 144” length range 
¥2" to over 96" diametral capacity @ .005 in.-oxz. kinetic sensitivity 
.03 in. ?-oz. dynamic sensitivity 


Convenient friction belt drive requires no adaptors 
and eliminates belt wrap-around problems 


Less than 2 minutes set-up time without supervision 
From $1295 including operator training 





These are established capacities. Should your requirements exceed the 
above specifications, please write us stating your exact balancing problem. 


MERRILL 


DEPT. PE © 1240 LINCOLN STREET © DENVER 3, COLORADO 
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Shielded arc welding 

of magnesium broadens 

design possibilities 
Successful welding of magnesium by the inert gas CHAR-LYNN HOLDKONTROL VALVE 


shielded arc method—best illustrated by the drawing holds in operating position and auto- 





above—has made it possible for the designer to utili : 
high-strength, low-weight magnesium in ways ae — Double Acting} matically returns to neutral when pressure 


yiously possible. Systems | relief opens. Valve can be manually re- 
Specifically, welding by the inert gas shielded arc Either Full Manval \ turned to neutral, or adjustment allows 


method calls for the use of a special torch designed to i j 
hold a tungsten electrode; this torch introduces - inert or Heldkestrel | complete manual operation. Three point 


as around the electrode, thereby shielding the weld area. Operation | reversible mounting, 360° handle position- 


e arc is struck between the tungsten electrode and the i v4 i 
wei. A Wier bad af Ue mae ile adie ental on | 00-2000 P.$.1.] ing, % “inlet and outlet ports, handles oil 


needed on required. The source of current may be either Relief} volume to above 12 G.P.M. 
\. or \. 


Whatever your light metals problem . . . count on Write for FREE Catalog 
Magcoa engineering counsel and fabrication facilities. 


MAGNESIUM COMPANY oramenca CHAR-LYNN CO. 
LIGHT METALS FABRICATION DIVISION e EAST CHICAGO 27, IND. 2843 26th Ave. So., Dept. PF9. Minneapolis 6, Minn. 
Member—National Fluid Power Association 
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GENERAL OFFICES: 78 GLENVILLE ROAD, GLENVILLE, CONN. 
SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, Roch- 
ester, Philadelphia, St. Louis, Atlante, Dallas, Son Francisco, Los 
Angeles, Portland, Seattle, Montreal.—PLANTS: Glenville, Conn.; 
Franklin, Mass.; Newburgh, N. Y.; Detroit, Mich.; Westerly, R. 1.— 
ENGINEERING AND RESEARCH LABORATORIES: Glenville, Conn. 


Strip of felt 
from the 
molding press 


molded into 
special shapes 





American felts are moldable felts. Molded 
felt parts eliminate fabricating problems 
of stitching, cementing or stapling. They 
also provide one-piece integrated assem- 
blies at lower cost for superior service 
where a compact, permeable shaped 
part is needed which will breathe, cushion, 
filter, seal, wick or lubricate. Review your 
material requirements and let our engi- 
neers apply this property of felt to your 
new design projects or to existing parts. 


W RITE for our recommendation of a molded American Felt part to your specifications. 
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FRENCHTOWN 
ENGINEERED CERAMICS 
OFFER 





Whether you plan the development of a new product, or are 
seeking ways to further improve existing ones, you’ll want to 
look into the many new possibilities which are open to the 
design engineer who includes engineered ceramics in his 
planning. Our ceramic engineers have developed many 
formulae which, together with modern fabricating 
methods,* have greatly enlarged the usefulness 

of these amazing materials. Always 

outstanding as electrical insulators, 

Frenchtown ceramics, particularly the 

high alumina bodies, are being specified 

more and more for critical mechanical 

applications. 


Check these BIG advantages: 
MECHANICAL STRENGTH 
Compressive strength up to 187,000 psi. 
ABRASION RESISTANCE 
Demonstrated by use for sand blast 
nozzles. 
HEAT RESISTANCE 
Softening temperatures up to 1971° C. 
THERMAL CONDUCTIVITY 
Coefficient (c.g.s. units) up to 0.0180. 
THERMAL EXPANSION 


as low as 2% cumulative at 700° C. Send for this helpful bulletin 
giving complete data on 


*Grinding and extrusion facilities « NICOTE® Metallized Ceramics eager ye se toe 


gineered Ceramics. 


renchto | PORCELAIN 
W COMPANY 
87 MUIRHEAD AVENUE | TRENTON 9, NEW JERSEY 
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Service problems are minimized in the A.B.C. automatic washer by 
use of Johnson sintered bronze Ledaloyl self-lubricating bearings. 


Altorfer Brothers Company assures customer satisfaction 
by using Johnson Bearings in its A.B.C. Washers 


One way that Altorfer Brothers 
Company, Peoria, Ill., manufacturer 
of the A.B.C. line of washers, ironers 
and driers, gets assurance of cus- 
tomer satisfaction is to install the 
finest bronze bearings available. 
Altorfer uses powdered bronze bear- 
ings made by Johnson Bronze Com- 
pany of New Castle, Pa., because 
they are carefully produced to exact 
specifications and because they re- 
tain enough oil to service the bear- 
ings during the life of the washer. 
Consider the Ledaloyl sintered 


bronze bearings which Johnson 
Bronze makes for use on the A.B.C.- 
O-Matic washer’s shaft and tube. 
This bearing, one of eight sintered 
bronze bearings, is the workhorse of 
the washer and is vital to the opera- 
tion of the shaft which spins the tub. 
Johnson Bronze Company has sup- 
plied these bearings to Altorfer 
Brothers since 1950 when the firm 
first began to make automatic 
washers. 

Altorfer Brothers has used John- 
son bearings for other applications 


since 1928 because of their uniform 
high quality. 

If you have a tough application 
that calls for long bearing life under 
rugged conditions, you will want to 
learn how Johnson Bronze bearings 
can build more customer satisfaction 
into your product. If you need it, 
trained engineering help is available 
to guide you in choosing the bear- 
ings which will lower costs and im- 
prove performance. Johnson Bronze 
Company, 508 South Mill Street, 
New Castle, Pa. 


di, 


BRONZE ON STEEL 


LEDALOYL . 
(powder metallurgy) 
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EPONAIR ENAMEL 





TYPE: Epoxy modified with other 
" resins, and catalyzed ADVANTAGES: 


. - : Only three coats required and may 
APPLICATION: Cold spray with a be applied in one day! Available in 
spray equipmen colors and white as well as black 
whereas old systems require 6 to 8 
coats with 1 week minimum ap- 
plication time, and are available in 
GLOSS: Eggshell black only. Eponair saves production 
time, increases saleability of the 


ADHESION: Good finished product. 
USE: 
TOUGHNESS: Good For any wood or composition sur- 
face where high resistance to chem- 
SOLVENT RESISTANCE: Excellent icals, and solvents is desired. For 2 
years the standard finish of a large 


CHEMICAL RESISTANCE: Good manufacturer of laboratory furniture. 


Perhaps it can fit a requirement of 
yours. 


DRYING: Recoat in one hour 











The Better the Finish, the Better the Buy 


GRAND RAPIDS VARNISH CORPORATION 


® 


® ® 
MAKERS OF THE FAMOUS @uUardsiman FINISH AND ®uardsman CLEANING POLISH 


GRAND RAPIDS, MICHIGAN 
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Question. 
Why. are ViI¢KERS. Balanced Vane Type Pumps 


the most widely used oil hydraulic power pumps? 


OUTLET 


U 


PUMPING PRESSURES 
WHICH WOULD OTHER- 
WISE PRODUCE BEARING 
LOADS ARE CANCELLED 
OUT BY EQUAL AND 
OPPOSING PRESSURE 
AREAS (PORTS FrFi, 
AND X°k) 


Answer: 


TRUE CIRCLE ARCS BETWEEN 
PORTS PREVENT RADIAL VANE 
MOVEMENT WHILE PUMPING 

LOAD IS IMPOSED UPON VANE 


ROTOR ROTATED 
BY A "FLOATING 
SPLINE DRIVE 


- BRONZE ROTOR BEARINGS PROVIDE 
SUSPENSION INDEPENDENT OF 
GUTSIDE SHAFT LOADS 


HUNDREN< os 

THOUSANDS 
1A; Ri VNING 
EVERY DAY 








~-INDEPENDENT SHAFT BEARINGS 


Because of their SUPERIOR PERFORMANCE 
and MANY OTHER BENEFITS for the user. 


For more than two decades, the Vickers Balanced 
Vane Type has held the leading position among 
hydraulic power pumps... growing steadily in 
popularity. The various models (see below) are 
the most widely used of all pumps in oil hy- 
draulic service. 

Above is the pumping cartridge which is one 
of this pump's distinctive features. The many 
advantages listed at the right merit the thought- 
ful attention of anyone concerned with the 
selection and use of oil hydraulic pumps. 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 
1454 OAKMAN BLVD. - DETROIT 32, MICH. 


Application Engineering Offices * ATLANTA © CHICAGO 
CINCINNATI e CLEVELAND «+ DETROIT + HOUSTON 
LOS ANGELES AREA (El Segundo) + MINNEAPOLIS « NEW 
YORK AREA (Summit, W.J.) © PHILADELPHIA AREA 
(Media) . PITTSBURGH AREA (Mt. Lebanon) ° 
PORTLAND, ORE. © ROCHESTER + ROCKFORD «+ SAN 
FRANCISCO AREA (Berkeley) * SEATTLE ¢ ST. LOUIS 
TULSA + WASHINGTON © WORCESTER 
IN CANADA: Vickers-Sperry of Canada, Ltd., Torento 


ALL MODELS HAVE THE VICKERS ADVANTAGES MENTIONED ABOVE 


Single Stage. Pres- 
sures to 1,000 psi. 
to 
—_ 
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COMPLETE HYDRAULIC BALANCE—Each inlet 
and outlet port is balanced by another equal in 
size and radially opposite . . . pressure-induced 
bearing loads are thus eliminated. Pressure 
balanced porting plates maintain ideal running 
clearances. 


FLOATING SPLINE DRIVE—Rotor is driven by a 
“floating” spline. Rotor and shaft have separate 
bearings . . . avoiding strain from drive mis 
alignment. 


TRUE-CIRCLE CAM ARCS between ports pre- 
vent radial vane movement while pumping load 
is imposed upon vanes. Wear between vanes and 
rotor is thus practically eliminated. 


ABILITY TO TOLERATE DIRT—Clean oil is of 
great importance in a hydraulic circuit; but, in 
spite of care, dirt sometimes gets in. The Vickers 
Vane Type Pump will pass a reasonable amount 
of dirt without trouble and without grinding it up 


REPLACEABLE CARTRIDGE—Cartridge (illus 
trated above left) contains all pumping parts that 
move ... none contact the housing. Working parts 
can be removed and inspected without discon 
necting piping or drive coupling. Replacement 
cartridge kits are available and pumps need not 
be sent to the factory for repairs. Pump capacity 
can be changed by simply changing cartridge in 
the field. 


Double Pump— 
Two pumps f 
separate circuits 
driven by common 


HIGHER EFFICIENCY—Tests prove exception 
ally high volumetric and overall efficiency 

not only when pump is new but also after 
long service. 


AUTOMATIC WEAR COMPENSATION—Vanes 
are held in contact with the cam ring by centrif 
ugal force and hydraulic pressure. If wear 
occurs, vanes revolve in a slightly larger orbit 
without appreciable change in performance 


MINIMUM MAINTENANCE—Hydraulic balance 
.. » floating spline drive independent bear 
ings .. . automatic wear compensation eliminate 
the most important causes for maintenance and 
repair. 


TEMPERATURE ADAPTABILITY—Correct run 
ning clearances are automatically maintained 
which compensate for wide variation in oil 
viscosity resulting from temperature variation 


LONGER LIFE—The numerous features men 
tioned above that keep down maintenance also 
contribute to longer life. Then, a new cartridge 
completely rejuvenates the pump. 


CONSTRUCTION SIMPLICITY is evident from 
the illustrations above. This simplicity is another 
reason for the superiority of Vickers Vane Pumps 
For further information, ask for Bulletin 

7182 


Two-Pressure 
Pump automati- 
cally delivers larger 
for volume at low pres- 
sure and smaller 
volume at high 





Looking for a TOUGHER STEEL? 


Unusually tough, even at sub-zero temperatures, 


Lukens “T-1” steel can reduce equipment costs. 


Failure from abrasion or from impact can happen to the steel 
in your equipment, too. Here’s the answer—the tougher steel 
you've been looking for. Lukens “‘T-1"" steel has excellent re- 
sistance to the combination of wear and impact, is tough 
enough to withstand unusual stresses and pressures as well as 
shock at either sub-zero or high temperatures, thus lowering 
maintenance costs and lengthening equipment life. 

Because of its high yield strength (over 90,000 psi) this new, 
all-purpose steel offers lighter weight and reduced thickness in 
comparison to heavier, thicker plates of carbon steel, thereby 
reducing material, construction and shipping costs. Engineers 
and designers can take advantage of Lukens “‘T-1” steel’s many 
superior properties, such as its ready weldability and excellent 
wear characteristics, which will pay off in design freedom and 














increased equipment efficiency. And Lukens’ range of steel plate 
sizes—including the widest and heaviest plates available any- 
where—makes possible additional savings through the use of 
wider plates that require fewer welded seams. 

The latest addition to Lukens’ complete line of carbon, alloy 
and clad steels, this quenched and tempered alloy plate steel’s 
unusual combination of properties suit it especially to applica- 
tion in pressure vessels, bridges, shipbuilding, construction 
machinery and general industrial equipment. On problems of 
design, selection, application and fabricating techniques, Lukens 
offers full technical assistance. If you would like further infor- 
mation on Lukens “T-1” steel, write for the new 28-page 
Bulletin 781. Address: Manager, Marketing Service, 775 Lukens 
Building, Lukens Steel Company, Coatesville, Pa. 


“T-l" STEEL 


THE NEWEST IN A COMPLETE LINE OF ALLOY STEELS 


LUKENS STEEL COMPANY, COATESVILLE, PENNSYLVANIA 
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SEPARATE COMPONENTS 


7 


aa 

r — bro 
SANBORN WIDE BAND DRIVER AMPLIFIER 
OSCILLOGRAPHIC AND POWER SUPPLY 


RECORDING 
EQUIPMENT 


answers a 
broad range 
of recording 


problems 


me Model 67-300 DC Amplifiers and a Model 154-100 binoselidiaaal 
Lid v feecorder Assembly are integrated with other equipment aboard a 
i laboratory” by PSC Applied Research, Ltd. of Toronto 
‘ te record data from. dual frequency detector magnetic survey equipment 
1-CHANNEL se a radiation detector, plus elevation variations during flight. The 
in recording of all four provides valuable reference data when 

_ Interpretation are being made 


2-CHANNEL 


COMPLETE SYSTEMS A Sanborn "150" system starts with a choice of an 8-, 6-, 4-, 2- or 1-channel 


basic assembly, to which the user adds any combination of plug-in type 


, Preamplifiers to meet the numerous and changing recording requirements 
Special 8-, 6-, 4-, and 2-channel systems are available for recording the 
output of analog computers, or other applications involving | volt /cm sensi 
8-CHANNEL ivi 


tivity. Added to this application versatility ond operating flexibility of 
Sanborn systems are other advontages, such as inkless recording in true 
4-CHANNEL rectangular coordinates . . . high torque (200,000 dyne cm) galvanometer 


.. time and code marking . . . numerous chort speeds 


for complete specifications and performance data on any Sanborn 
component or system. 


BE Let Sanborn engineers help you solve your recording problems. Write 


ale S AWN BOR UN 

COMPUTER ¢coM PAN Y 

ene INDUSTRIAL DIVISION 
CAMBRIDGE 39, MASSACHUSETTS 
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cut maintenance costs 


""" Westsonb. 


ADHESIVE-COATED FELT MOUNTS 


Almost any machine in your plant will run smoother 
and quieter and with longer time between shut- 
downs if mounted on Vibration-absorbing Westsorb. 


Westsorb will not break down under repeated 
impact loads . .. does not deteriorate . . . is resistant 
to oils, grease and acids. It is easily cut to size and 
installed — WITHOUT BOLTS — and can save many 
times its small cost by preventing future trouble. 


Send for descriptive folder NOW! Pre-applied to both sides. 
Peel off protective backings 


and Westsorb is ready for 
Ww E STE RAR . use. Sticks firmly to any 

dry surface — NO BOLTS 
4021-4139 Ogden Ave ¢ Chicago 23 needed. No down-time 
Branch Offices in Principal Cities rai < 

waiting for adhesive to set. 


Operate units immediately. 
Manufacturers and Cutters of Wool Felt Dealer Inquiries lavited 
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Check FERROD first for Electrical Heating! 


There’s no trick to finding the right answers 
... provided you know where to look for them. 
And in electrical heating it pays to look to 
Ferrod, for here you will find the range of 
products and technical help you need to find 
that one best answer. 

Here at Ferrod we have but one business, 
the designing and building of electrical 
heaters. Each is made for a specific applica- 
tion—and in its design we consider many 
things beyond size, shape, wattage, voltage 
and terminals. 

When we analyze your heating problem, 


FERROD 


our engineers delve into controls, mountings, 
heat patterns, allowable heat-up time, heat 
losses, sheath metals, safety margins and a 
host of other factors—all important to you if 
you are to get dependable, long-lived, eco- 
nomical units. And we often find we can use 
a standard element, thus saving the cost of 
special engineering and tooling. 

Ferrod produces a full line of rod, finrod, 
immersion, Cast-in-place and clamp-on elec- 
trical heaters. Why not write and tell us 
what you need, or ask to have one of our 
representatives call! 


FERROD ELECTRIC HEATERS 


FERROD MFG. CO. (Subsidiary of Ferro Corp.) 


612 N. RIVER STREET * 


October, 1955 


BATAVIA, ILLINOIS 
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Aluminum in Composite 
Metals Finding More 
Important Applications 


The many recognized advantages of alumi- 
pum are becoming increasingly important in 
composite metals to design engineers in many 
fields. Composite or clad metals have been 
widely used for many years—two of the oldest 
such composites are the clad high-strength 
aluminum alloys employed in the aircraft in- 
dustry, and steel clad 
with aluminum to pro- §J 
vide greatly extended life | 7 
in high-temperature ap- “73 
plications. x4 

One of the most recent © 
applications indicating — 
the important possibili- 
ties of aluminum-clad — 
metals is the aluminum- 
clad low-carbon steel — 
used to replace pure 7 
nickel in many electron | ~ ‘ 
tube elements. The clad 7... Cable connector em- 
metal not only replaces ploying ALCUPLATE 
the nickel satisfactorily ‘ims. Botom. | Rectan 
but reduces costs by 
eliminating the carboniz- 
ing operations required 
when using nickel. 

Another composite metal of interest is 
ALCUPLATE, consisting of a layer of alumi- 
num bonded to a layer of electrolytic copper 
by a solid phase bonding process which assures 
the absence of objectionable voids, oxides, and 
compound inclusions. The strength of the 
bond is equal to that of the aluminum. The 
most popular applications employ aluminum 
for 80% of the thickness, copper for the 
remaining 20%. 

ALCUPLATE is an excellent conductor of 
heat and electricity since there is nothing 
between the aluminum and the copper to offer 
any resistance. This metal is especially useful 
in solving termination problems in electrical 
conductors where aluminum members must 
connect into copper fittings. 

Another composite metal that has proved 
highly useful is ALSIPLATE, consisting of 
layers of aluminum and fine silver bonded 
iogether. ALSIPLATE tubing is widely used 
in radar and ultra high frequency radio work 
where the fine silver lining provides for highly 
efficient transmission of energy in wave guides 
carrying signals from transmitter to the an- 
tenna or radiator. 


gular wave guide tubing 
for radar work made o; 
aluminum with coin sil- 
ver lining and copper clad 
outside layer 


For more complete information, write for 
your copy of the Reynolds Technical 
Advisor, No. 30. to Reynolds Metals Com- 
pany, P.O. Box 1800-HR, Louisville 1, Ky. 


MORE 


(Advertisement) 


328 





ALUMINUM DIE-CASTINGS CUT UNIT COSTS 


altace 
¥ ua 


UP TO 75% 


FOR BELL TELEPHONE LABORATORIES 


Small Production Not Necessarily a Limiting Factor 


Although aluminum die castings are a familiar cost saver in the manufacture of large 
antity items, Bell Telephone Laboratories have recently effected a major saving using 
ie-cast aluminum for limited production of carrier telephone equipment units. 


Pointing out that generally an item of fair 
complexity with an annual demand of around 
5000 probably justifies die-casting, L. Peder- 
sen of Bell Laboratories nevertheless selected 
this method for producing eeveral items with 
as small an annual requirement as 1000. 

These units are part of the trend toward 
miniaturization of telephone equipment. In 
designing for this goal, the engineer benefits 
from the use of aluminum die castings because 
the various mounting surfaces, as well as small 
pockets or compartments are easily formed in 
the casting process without the need for ma- 
chining or other fabrication steps. Properly 
designed, die-castings incorporate details that 
otherwise must be mechanically fastened to 
the fabricated framework. Equipment desig- 
nations and control identifications can be in- 
corporated in the die by using raised charac- 
ters in recessed areas instead of by printing or 
identification plates. The uniformity of alu- 
minum die-castings shows to great advantage 
on the assembly line. Misalignments and nec- 
essary adjustments typical in parts fabricated 
by other methods are eliminated with properly 
designed castings. 





Delo Finds Aluminum Best For 
Screw-Machined Chair-Leg Caps 

In manufacturing modern metal chair and 
table leg-caps for Troy furniture, the Delo 
Screw Products Company of Delaware, Ohio, 
has selected aluminum screw-machine stock. 
The superior machineablity of free-cutting 
2011-T3 aluminum, its geen Sty 
economy, and efficiency, 
all contributed to Delo’s 
selection of aluminum for 
this screw-machine job. 

As an interesting side- 
light, even though these 
leg caps are gold anodized, 
the yellow metals were 
never considered for the ~~ 7 
job. Delo found that ano- © 
dized aluminum will retain its bright finish, 
whereas the yellow metals have to be lac- 
quered and the lacquer soon wears off, leaving 
a dull unattractive surface. 

For the complete story on machining with 
aluminum, send for a copy of “Machining 
Aluminum Alloys”. Free when requested on 
business letterhead. Write Reynolds Metals 
Company, P.O. Box 1800-HR, Louisville 1, Ky. 
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In addition, Bell selected aluminum because 
of its light weight, low cost, dimensional 
stability, good electrical shielding properties 
in the carrier frequency range, and the practi- 
cal nature and pleasing appearance of the 
natural aluminum finish, Aluminum alloys 
form a thin transparent oxide surface film 
which, for many uses, is sufficient protection 
for the part, and no further finishing is neces- 
sary — an important item when cost is a de- 
sign consideration. 


Left. Three of the eleven die-castin, 
Right. Completed assembly of the t 


in NI carrier systems. 
castings. 


The requirement for N1 carrier systems is 
approximately 1000 a year. Eleven different 
aluminum die-castings are needed and a com- 
pleted system requires from two to as many 
as twenty-four castings of one kind. Even as- 
suming minor casting changes, Bell Labora- 
tories found that the savings with aluminum 
die-castings would, if necessary, justify com- 
plete retooling after completion of 100 sys- 
tems. With an annual demand of 24,000 for 
each of the three N1 castings, illustrated, 
costs were shown to be only about one-fourth 
those for other fabricating methods. 

The group transmitting unit of the N1 
system requires about 1000 die-cast chassis a 
year. With this relatively small demand, ° 
drilling and tapping a number of holes, and the 
part’s share of the die cost amortized over a 
four-year period, the unit cost was only half 
that for other ways of fabrication. 

Reynolds does not produce die-castings but 
will work with you to an unbiased solution of 
your design problems. For this assistance call 
your nearby Reynolds office listed under “Alu- 
minum” in classified phone directories, or 
write to Reynolds Metals Company, P.O. Box 
1800-HR, Louisville 1, Kentucky. 


INTERESTING NEWS ABOUT ALUMINUM ON NEXT PAGE 
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Faster-Welding Aluminum 
Lowers Labor Costs For 
Ballymore Safety Stepladder 


The Ballymore Company of Wayne, Penn- 
sylvania, recently announced a complete new 
line of aluminum Safety Stepladders to com- 
plement a steel line previously available. 
Ballymore says there has been an increasing 
demand from their 
agents and customers 
for safety ladders that 
are lightweight for easy 
handling, sanitary for 
food plants, non-spark- 
ing for explosive atmos- 
pheres and corrosion 
resistant for better ap- 
pearance in every use. 

Aluminum provides all 
these advantages. 

All-welded construc- 
tion is featured in the 
new line of aluminum ladders which are avail- 
able in seven, 1 to 4 step models. Frames are 


assembled from 14” IPS 6061-T6 aluminum | 
pipe and 3%"xl”" rectangular 6061-T6 alumi- | 


num bar. Steps are formed from 3003-H14 
aluminum sheet and have adhesive bonded 
rubber safety treads. Aluminum welding is 
done by the “Filler-Arc” method which Bally- 
more says is considerably faster than its steel 
welding operations and consequently has re- 
duced labor costs. 

Aluminum and welding bring many cus- 
tomer and production advantages to manu- 
facturers of metal products. To help you 
capitalize on these advantages, Reynolds has 
prepared a 185 page handbook, “Welding 
Aluminum”. Single copies of this fact-packed 
book are free when requested on business 
letterhead. Write to Reynolds Metals 


Aluminum Foil **Supports” 
Aircraft Carrier 


Reynolds Aluminum foil is now being used by 
the Navy in the construction of the new 
60,000 ton USS Ranger. The foil covers the 
wooden keel blocks on which the ship’s steel 
hull rests, thus protecting the hull against 
rust due to moisture in the blocks. This is an- 
other dramatic example of the protective 
powers of aluminum foil—the same foil used 
in many industrial and commercial packaging 
applications. 


Aluminum Sandwich Panel 


Aluminum-faced honeycomb panels in sev- 
eral grades and a wide range of thicknesses 
and sizes are now manufactured by several 
firms. These panels are vermin-proof, rust- 
proof, and exceptionally strong for their 
weight. They are used commonly for large 
signs and displays, for doors, movable parti- 
tions, curtain walls and insulated structures, 
and for furniture. A list of fabricators of 
Reynolds Aluminum faced honeycomb 
panels is available by writing Reynolds at the 
address below. 


The insatiable hunger of aluminum for 
oxygen, and its ability to “forage” oxygen 
from normally stable oxides, makes it an 
excellent fuel with numerous industrial ap- 
plications. 

In finely powdered granular form — and in 
the presence of a suitable source of oxygen — 
the aluminum is capable of generating in- 
tensive heat for short periods of time. It can 
readily reduce such oxides as iron oxide, 
chromium oxide, calcium oxide, magnesium 
oxide and carbon dioxide. This property 
|makes aluminum extremely valuable when 
used as a combined fuel and reducing agent 
in thermite welding and other chemical re- 
duction processes. 

Under correct conditions, it is possible to 
mix finely divided aluminum with metallic 
oxides and then ignite the aluminum. Because 
lof the exothermic nature of the reaction. 
complete reduction of the metallic oxide can 
be accomplished without the need for addi- 
tional heat. 
| In thermite welding, a mixture of aluminum 
| and iron oxide powders or pellets is ignited. 
The metallic iron resulting from the reduction 








of the iron oxide flows into the area to be | 


welded or repaired. 

The quick high heat release of aluminum in 
| powder form makes it ideal for cutting and 
| searfing. Several “guns” have been developed 
for this purpose. By the use of various types 
of nozzles, the flame of the burning aluminum 
can be narrowly focused, for exceptionally 
high accuracy. 

These methods have found wide acceptance 
in cutting heavy scrap for remelting, for the 





preparation of slabs and billets from ingots, 


| 


Reynolds Aluminum Atomized Powders 
Used as Fuel for Welding, Cutting and Scarfing 


are said to be an economical means for re- 
conditioning furnaces. 

The same general principle applies to the 
use of aluminum powder in “powder lancing”. 
Materials such as concrete, fire brick and sand 
and metal in- 
crustations, as 
well as ferrous 
and non-ferrous 
metals and their 
alloys are easily 
pierced by pow- 
der lancing 
methods. As an 
example of the 
efficiency of 
these processes, 
a 12-inch con- 
crete slab was 
pierced in one 
minute by using 
a mixture of alu- 
minum and iron 
powders in a 
stream of oxygen. 

Aluminum 
powder is extensively used in explosives. An 
oxidizing agent in the explosive mixture causes 
the aluminum to burn rapidly. The terrifically 


Photo Courtesy of 
Linde Air Products Company 


high temperature produced almost instanta- 
neously from this reaction causes very rapid 
expansion of the explosive gases, resulting in 
greater shock. 

For complete information on these and 
many other uses and types of aluminum 
powders, Reynolds has prepared an 84-page 
booklet, “Aluminum Powders and Pastes”’ 
Single copies are free when requested on your 


etc. And they are not limited to metals but | business letterhead. Write to Reynolds Metals 
Company, P.O. Box 1800-HR, Louisville 1, Ky. will also cut concrete, fire brick and slag, and Company, P.O. Box 1800-HR, Louisville 1, Ky. 


ia . 
| Consumers Look For 
ae ree Design Seal 


This “Designed In Reynolds Aluminum” seal 


| is familiar in millions of homes, thanks to ex- | 


tensive television advertising. To con- 
sumers it means products manufactured 
with highest quality 
aluminum— makes 
buyers out of shop- 
pers. For details on 
hdéw your company 
can. qualify for this 
seal, write Reynolds 
Metals Company at 
the address below. 


Reynolds Publishes Guide to 
Electric Conductor Accessories 


an 
REYNOLDS 
ALUMINUM 


s 


sos ont® 


A new manual “A Guide to the Selection of 
Electric Conductor Accessories” provides 
information on accessories needed with alumi- 
num wires and cables in constructing over- 
head transmission and distribution lines. 
(Reynolds does not make these accessories, 
merely lists them for your use.) For free copy, 
send to Reynolds at the address below. 





Reynolds Aluminum Used for 








Shave Creme Jingle Signs 


Reynolds Aluminum .006" thick sheet in 
1235-H18 alloy and temper is now being used 
for the familiar roadside shave creme signs. 
The sheets are mill cut to correct size. After 
painting they are shipped to sign locations, 
where they are stapled to permanent boards. 
Previously 1” lumber boards had to be re- 
turned to the Minneapolis office for yearly 
repainting. Now fresh aluminum sign facings 
are sent out once a year with an anticipated 
savings of $25,000 in freight and handling 
charges. In addition, old discarded sign fac- 


| ings have a definite resale value as scrap. 











FOR COMPLETE INFORMATION ON THESE OR ANY OTHER REYNOLDS ALUMINUM PRODUCT, write to Reynolds Metals Company, P.0. Box 1800-HR, Louisville 1, Kentucky 
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PARTS ARE CAST 


THEY’RE MADE 


The increased amperage called for 
in modern plating equipment 
demands higher conductivity in this 
casting—a contact which rides on 
a copper bus bar and transmits cur- 
rent from the bar to the plating 
tanks. Various materials used in the 
past, although they had the required 
wear resistance, lacked the conduc- 
tivity for this application. To get 
around the problem, engineers con- 
sidered brazing a strip of high- 
conductivity ““Berylco”’ beryllium 
copper to the part. 





® 


Our engineers recommended that 
instead the whole part be cast in 
““Berylco.”’ The solution was ideal. 
**Berylco”’ not only combines high 
conductivity with high strength and 
remarkable wear resistance, but is 
also a very good casting alloy. Pour- 
ing temperatures are low, fluidity is 
excellent, and needed detail can be 
sharply reproduced. Most impor- 
tant, cost is competitive. 

What do you expect an alloy to 
deliver? Fatigue resistance? Cor- 
rosion resistance? Strength? Con- 


FOR A TOUGH ROLE 


25-Ib. plating work carrier cast in high-conduc- 
tivity beryllium copper ond used in plating 
equipment made by The Udylite Corporation. 


OF |}/2,\/[kI|| BERYLLIUM COPPER 


ductivity? Elasticity? Workability? 
**Berylco”’ beryllium copper fills 
these and many other roles as no 
other alloy can. Write any of the 
offices listed below for free testing 
samples or technical assistance. 





DOZENS OF APPLICATIONS 


for “Berylco” beryllium 
copper are discussed in 
detail in this informative 
32-page booklet. Send 
for your free copy today. 











Tomorrow's products are planned today — with “Beryico” beryllium copper 


THE BERYLLIUM CORPORATION 


DEPT. 5-K 


* READING 2, 


PENNA. 


New York « Springfield, Mass. * Rochester, N.Y. * Philadelphia » Cleveland * Dayton * Detroit * Chicago * Minneapolis * Houston * San Francisco * Los Angeles 
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it type 412 


TIME DELAY 
RELAY 


(L 


G 
taiiet 


NEW—Repeat Accuracy within + “% of 1% of 
full scale (30 sec. and longer ranges); + Ya of 1% on faster 
timers. 


NEW—Full Vision Dial. 300degree scale assures 
precise settings and fast, accurate readings. Dial and pointers 
protected by transporent cover. 


NEW Contacts, rated 15 amps., give positive quick- 
make, quick-break operation. Contacts are of silver cadmium 
oxide with ability to handle high inrush currents. 


NEW Fiexibility in wiring. Nine-position terminal block 
offers side or rear connection, presents a variety of wiring 
possibilities. 


NEW Reset Shock Spring Design Iicboro- 
tory tested for more than a million operations. 


NEW Friction Setting Mechanism ailows 
adjustment even while timer is operating. 


NEW—Ratchet Clutch operated by powerful relay, 
provides instant action, no slip. 


NEW O-Ring Retainer permits quick removal of 
bakelite housing, exposing entire timer mechanism. 


Timer driven by high torque (30 in. oz. at 1 r.p.m.) Cramer 
Type 112 Synchronous Motor. 


Ue R. W. CRAMER co., Tue. 


SPECIALISTS IN TIME CONTROL 
BOX 7, CENTERBROOK, CONNECTICUT 





ZINC DIE CASTINGS ALUMINUM DIE CASTINGS 


complete —in one casting operation complete —in one casting operation 





MODERN METHODS 


Co Moi!) otolaalololal ial mm ol- ia tm ete} i 


by PARKER 


A sure way to cut your component 
parts costs is toe eliminate production 
POWDERED METAL PARTS operations. Parker die castings and pow- 
dered metal parts save money by re- 
complete —in one pressing operation ducing — in many cases eliminating — 
costly machining operations and scrap 
loss. The parts shown here are typical 
examples of Parker’s skill in these 
modern production methods. You'll find 
it worthwhile to check on the cost and 
design advantages of Parker die castings 
and powdered metal parts. Just call the 
nearest Parker Sales Engineer listed 
here or write the factory direct. 


PARKER SALES ENGINEERS 


CHICAGO 479, Ill. KIRKWOOD 22, Mo. 
Ollie J, Berger Company Edward F. Higgins, Jr. 
2059 East 72 Street 102 West Adams Street 


CINCINNATI, Ohio WILTON, Conn. 
Wiliam H. Broxterman Girard L. Palmer 
2174 Buck Street Belden Hill Road 


DETROIT 35, Mich. SYRACUSE, N. Y. 
Hodgson-Geisler Co. J. C. Palmer 
18917 James Couzens 712 State Tower Bidg. 
GIRARD, Penna. BELLEFONTE, Penna. 
Daniel F. Marsh Warren G. Olson” 
35 Chestnut Street 420 East Linn Street 


PARKER WHITE METAL CO., ERIE, PA. 


ALUMINUM and Zinc Dig CASTINGS | 
SEE Poworneo Merat Parts” x 


een | 
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SOLENOID 
VALVES 


SOLENOID 
VALVES for work- 
ing pressures. to 
3000 psi. Designed 
for remote control 
of hydraulic sys- 
tems, and handling 
non-corrosive fluids. 
Poppet construction 
eliminates leakage. 
Impregnated coils 
are oil and moisture 
resistant. Avaliable 
in 100-220 Volt A.C. 


FLOW 


FULL RANGE ADJUSTABLE FLOW 
REGULATORS from 0.5 GPM to 20 
GPM. All Waterman Flow Regulators 
maintain a constant rate of flow regard- 
less of work resistance or pressure fluc- 
tuations. 


WATERMAN 


ADJUSTABLE 


REGULATORS 


CHECK VALVES 


CHECK VALVES—one piece con- 
struction—no welds to crack. Nylon 
Poppet assures leak-proof service. 
Light weight aluminum body. Low 
pressure drop. Available in 4,”, 4”, 
34” and 1” NPT line sizes. 


MICRONIC LINE FILTERS 


Operating pressures to 3000 psi. 
10 micron filtration. Replaceable 
elements. Available in 3%” and 
34” NPT. 


UNLOADING VALVES 


UNLOADING VALVES for 
system pressures to 3000 psi. 
Flow rates to 30 G.P.M. Fast 
acting, easily adjustable, 
maintain desired pressure set- 
tings without continuous re- 
adjustment. Hardened pop- 
pets eliminate leakage. Large 
passages assure maximum 
flow with minimum pressure 
loss. 


Write for bulletin 
of any of these products 


1'ENGINEERING COMPANY 
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to save a life 


X-ray tables require a precision all their own, for smooth, easy 
positioning. And, if you were to X-ray this Westinghouse 
Duoflex motor-driven table, you would see Federal 
Ball Bearings quietly at work here, too. 


so much of industry turns on 
FEDERAL ball bearings 


X-rays or escalators—hum of motors or heft of hoists— 

in the clinic or machine shop—Federal Ball Bearings do their 
quiet, anti-friction job. In your office, plant or home, you'll 
probably find some of the hundreds of types and 12,000 

sizes produced by this 50-year-old manufacturer of ball 


bearings exclusively. 
When Federal Ball Bearings are a part of so many things 


you use, shouldn't they be a part of the things you make? 


175 pages, chock full of data about ball bearings are 
yours tor the asking in FEDERAL’s new catalog. 


Just drop us a line for your copy. 


THE FEDERAL BEARINGS CO., INC, « POUGHKEEPSIE, N. Y. 


Husky electric hoists—capable of lifting and 
conveying up to 15 ton loads put a strain on 
bearings, too. In these mechanical “strong men”, VALE & TOWNE 


too, you'll find Federal Ball Bearings. 


% Bederal BALL BEARINGS One of America’s Largest Ball Bearing Manufacturers 
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Optional Accessories for 
Special Needs. 
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FAST-CLOSING GAS VALVE 
opens the way to Better Boiler Control 


This new successor to General Controls’ famous 

G-2 Hydramotor valve does even a better job...closing 
in one second or less in no-lag response tu sensitive 
limit control commands (or power failure). 

Positive spring action guarantees this— with General 
Controls’ single seat design to assure really tight 
shutoff, and electro-hydraulic action for ample 

opening power. All parts inside the cast iron body 

are aluminum or stainless steel, good for any gas. 
Overported body provides maximum capacity at 
minimum cost. Make it a policy to insure premium 
performance on every boiler job with General Controls’ 
new H-series Hydramotors. Write for catalog 

with full details today. 


GENERAL CONTROLS 
MANUFACTURERS OF AUTOMATIC CONTROLS FOR HOME, INDUSTRY AND THE MILITARY 


FIVE PLANT IRON M NTAIN, MICH AN * 


GENERAL CONTROLS + Pernrex controis camentid Canbconnn came. Chin 
40 FACTORY BRANCH OFFICES SERVING THE UNITED STATES AND CANADA SKOKIE 
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Flexible Shafts do man-size 


ony 














IT’s NOT SURPRISING 

to see large-size S.S.White 

flexible shafts driving concrete 

vibrators such as the one shown above. These big, 

strong shafts have many industrial applications, especially where sub- 
stantial amounts of power have to be transmitted between two points. In 
addition to providing an unusual degree of flexibility and adaptability, 
these large-size flexible shafts, available up to %4” in 

diameter, are built to last longer and perform better. 








If you'd like engineering cooperation in working out a flexi- 
ble shaft problem, our engineers are at your service. Their 
advice and experience will prove invaluable. 


Fiexiblie shaft information for you... 
Bulletin 5306 has basic information and data on flexible shaft 
selection and application. Send for a copy. Address Dept. D 





S.S.WHITE INDUSTRIAL Division 10 East 40th Street, New York 16, N. Y. 
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‘dag’ dispersion stops scoring during 
run-in of light-weight compressor 


Early in the production phase of a new light-weight aluminum 
compressor for the high-pressure pneumatic systems of air- 
craft, engineers of Walter Kidde & Company, Inc., Belleville, 
N. J. realized that special attention would have to be given 
to lubrication during run-in of the units. Tests of initial models 
showed that since oil film didn’t have a chance to build up 
during the first few moments of run-in, pistons and cylinder 
walls were scored. This resulted in a high reject rate and 
expensive refinishing operations on first-stage pistons. 

Kidde engineers have solved the problem by spraying 
finished pistons with undiluted ‘dag’ Dispersion No. 213 before 
assembly of the units. The microscopically fine particles of 
colloidal graphite, dispersed in epoxy resin, form a tenacious 
bond with the metal surface after baking—provide a dry 
lubricating film that will not rub off during assembly and 
which prevents scoring and seizure during compressor run-in. 

There are many other ways in which the dry-film lubrica- 
tion provided by ‘dag’ dispersions can help in the design and 
operation of all sorts of mechanisms, from toasters to turbines. 
Write for full information on ‘dag’ Colloidal Dispersions for 
Dry-Film Lubrication, Bulletin No. 438-Q8. 


Dispersions of melybdenum disulfide are available in various carriers. We are 
also equipped to do custom dispersing of solids in a wide variety of carriers. 


ACHESON COLLOIDS COMPANY 
PORT HURON, MICHIGAN 
... also ACHESON COLLOIDS LIMITED, LONDON, ENGLAND 
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FIRST COST can be the LEAST COST 
if its the LAST COST 


WRITE TODAY 
For These Publications 


1. SPECIAL STEELS FOR 
INDUSTRY .. . 16 pages of 
essential data on the proper 
selection and application of 
principal AL special alloy prod- 
ucts: stainless, tool and electri- 
cal steels and sintered carbides. 


2. PUBLICATION LIST... 
a complete listing of all AL 
publications, both technical and 
nontechnical (over 100 in all), 
with a handy order form for 
your convenience. 


ADDRESS DEPT. PE-70 


*& *& *& && The Allegheny stainless 


and super high-temperature steels used in 
jet and rocket aircraft engines and equip- 
ment are pure economy, because they do the 
job that’s required of them, and they /ast! 
They stand up under metal-killing condi- 
tions of heat, load and corrosion, and they're 
dependable. 

There are lots of other jobs for stainless 
steel chat aren’t as spectacular, or perhaps 
as tough, as those aboard a jet. Like, for 
example, in hospital or kitchen equipment 
—or in cars, trains, appliances, buildings, 


But, in these and thousands of other 
cases, stainless again gets the call. And 
usually, it’s for the same big reason 
because it not only does the job better, but 
lasts longer and costs less in the long run 
than any other material on the market. 

And that brings up this question: where 
can Allegheny Stainless help you either to 
make money, or to save it? If you have a 
product or equipment problem, call us in 

. let our Engineering and Research Staff 
lend a hand. Allegheny Ludlum Steel 
Corporation, Oliver Bldg., Pittsburgh 22, Pa. 


wéao sseee8 


Make it BETTER-and LONGER LASTING-with 


AL Stainless Steel site 


Warehouse stocks carried by all Ryerson Steel plants 
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) Want to eliminate noise or vibration in: 


Lord couplings transmit 
torque evenly. Tub mountings 
dampen vibration and com- 
pensote for irregular loading 
or misalignment. 


Bonded-rubber fan hubs, pil 
low-block bearings, idler and 
drive wheels for smooth, 
noiseless performance. 


Motors and/or compressors 
mounted by Lord and fans 
equipped with bonded-rub- 
ber hubs team up to give 
cushioned, silent operation. 








Furnaces operate quietly with 
fan hubs, blower mountings 
and base mountings by Loro. 





Blade vibration and misalign- 
ment eliminated with Loro 
bonded-rubber fan hubs. 


Lord couplings and mounit- 
ings absorb cutter shock, 
assure positive positioning 
and deliver impulse-free 
power. 








Heater fans give hushed 
operation and are less dis- 
tracting when equipped with 
Lorod bonded-rubber fan hubs. 





LORD mountings assure accu- 
rate seating of drive motor 
and absorb blade shock for 
smoother operation. 


Compressor motor vibration 
and noise isolated with 
bonded-rubber motor mount- 
ings. 





LORD mountings maintain 
alignment, eliminate vertical 
“bounce” and transmit even 
pressure to sanding plate. 


ee Ae ect 
a he Ape See 
- - - . 34. 


Bonded-rubber idler wheels 
eliminate turntable “rumble” 
— maintain the highest per- 
formance standards. 


Loro idler and drive wheels 
prevent ‘‘wow''— assure 
“high-fidelity” output. 


Noise and vibration can seriously affect the market preference 
for your product. Modern household appliances have greater 
sales appeal when equipped with these Lorp “silent salesmen”. 

Find out how Lorp bonded-rubber products can improve the 
performance of your product. LorD has over 30 years of experi- 
ence in furnishing the best in vibration control and shock 
resistance to some of industry’s most successful appliances. 
LorpD Field Engineers are located in major industrial centers. 
Call, or write to the Lor office nearest you! 


designers 

and producers 
of bonded 
rubber 


OR 


SOnDeD RUBE 


NEW YORK, N. Y. - Circle 7.3326 PHILADELPHIA, PA. - LOcust 4-0147 
CLEVELAND, OHIO - SUperior 1.3242 , DAYTON, OHIO - Michigan 8871 
DETROIT, MICH. - TRinity 4-2060 CHICAGO, ILL. - Michigan 2.6010 
DALLAS, TEXAS - Riverside 3392 + LOS ANGELES, CAL. - HOllywood 4-7593 


“In Canada — Railway & Power Engineering Corporation Limited” 


products 
since 1924 


LORD MANUFACTURING COMPANY « ERIE, PENNSYLVANIA 
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Just 3 quality parts— 
thermostatic bellows, 
body, cap. Simple, pos- 
itive action. Won'tleak! 





NICHOLSON 
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Nicholson quality ... that gives you the extra strength, 
extra capacity, extra sfamina required for severest steam- 
using equipment service. Nicholson quality pays off, 

when it comes to discharging condensate and air from steam 
lines . . . most efficiently, dependably, economically. 


@ Powerful valve action—big husky bellows. 

@ Positive shut-off—finely ground valve and seat. 
@ High capacity—large diameter orifice. 

@ Rigidly tested—on actual steam lines. 


When less than best won’t do, specify Nicholson. 
Send for Catalog 953. 


N cad Compay 


TRAPS + VALVES + FLOATS + METAL PARTITIONS 
14 OREGON STREET, WILKES-BARRE, PA. + SALES AND ENGINEERING OFFICES IN S8 PRINCIPAL CITIES 
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Pinion gear used in the power 
train of a household washing machine. 


Here you see a complex design that is being 
mass-produced today by metal powder tech- 
niques with important savings in cost. 


The print in the background indicates the 
intricacy of the design, while the photo- 
graph in the foreground shows the part 
ready to be assembled into the final mecha- 
nism. And from raw material to what you 
see here took only one press operation! 


MORAINE METAL POWDER PARTS 
SOLVE MANY PRODUCTION PROBLEMS 


This demonstrates what has come to be ex- 
pected through cooperation between cus- 
tomer and Moraine. 


Moraine’s experience with metal powder is 
called upon almost daily to resolve complex 
designs into economical production jobs— 
just as Moraine almost daily contributes to 
modern industry by improving product per- 
formance and lowering costs. 


METAL 
POWDER 
PARTS 


moraine 
products 


DIVISION OF GENERAL MOTORS, DAYTON, OHIO 
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How would you solve these tricky 
temperature control problems? 


2. SAFETY IN A DISTILLING PROCESS called for a dependable 
failure alarm. A Fenwal THERMOSWITCH unit in the condenser’s 
safety vent solved the problem. Now, should the cold water 
supply fail, steam blowing through the condenser tubes will hit 
the THERMOSWITCH unit. This control, set at 120F, will then 


1. CONTROLLING HIGH FREQUENCY HEATING. In this vulcaniz- 
rature control of the platens was 
en, shutting off the electric heaters and sounding a continuous 


ing patch press, precise tem " { 
required to prevent loss of electronic heat generated within the 
processed material. Fenwal’s solution was two THERMOSWITCH® 


units, set at 400F, mounted on the platens. Result: a production 
rate of 3,000 patches per hour, compared to ordinary hot press op 
alarm. 


methods of 30 per hour. 
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4. SEND FOR NEW CATALOG, just off the press. It describes 
Fenwal’s complete line of THERMOSWITCH units and new indicat- 
ing controllers for industrial applications. Fenwal engineers are 


210 Plecsant 


3. PROTECTING PRODUCTS. In this shoe lining smoother, the 
problem was twofold: to use the fewest possible thermostats; 
previde close temperature control in order to prevent burning 
of shoe leather. Fenwal’s solution: a single adjustable THERMO- 
SWITCH unit, mounted on one ironer and controlling two ironers. 
This halved the number of thermostats indicated, while provid- 


ing precision temperature control. 


always glad to help on any of your temperature control prob- 
St., Ashland, 


lems. Write Fenwal Incorporated, 
Massachusetts. 


THERMOSWITCH”® 


Controls Temperature — Precisely 
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THE NEW wW.sS. UNICLOSED MOTOR 


saves 4O "in swace 


z 






































DESIGN 
J 





—~v 
COMPARISON *K examece- 


2 h.p., 4-pole 





Over-all height reduced Previous 224 Frame — 
1663 cu. in 
New 184 Frame — 
— Over-all width reduced 891 cu. in 
SAVING — 
772 cv. in 
Same number of siots or 46% 


Stator closer to mounting surface 


— Approx. same punching 0.D 





More Horsepower per cubic inch 


Saving in space of 46% for the 2 h.p. size, in 
comparison with previous NEMA dimensions, is typical 
of the ratings in the new U. S. Type H Uniclosed motor 
Improvement of insulation, advanced electrical design, 
closer tolerances, all contribute to development of 
maximum horsepower within the least cubical space 
Many other exclusive U. S. features, such as asbestos- 
protected windings, Lubriflush transverse lubrication, 
solid cast-iron frame and normalized castings, also add 
longer life and more efficient power. 


ya Coupon for informative full-color 12-page Type H Bulletin 





U. S. ELECTRICAL MOTORS, INC 
P.O. Box 2058, Los Angeles 54, Calif., or 
Milford, Conn. Send Type H Bulletin No. F-1856 


NAME _ 
COMPANY 


ADORESS . 
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Microhoning Advantages 
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Compare These 


Rapid and efficient stock removal. 


Dimensional accuracy obtained in 
every part. 


Macrogeometric accuracy —the Micro- 
honing action is not affected by vi- 
bration; long abrasive stones generate 
a true surface. 


Microgeometric accuracy—any 
desired surface finish and cross-hatch 
angle duplicated in every part. 


No concentration of heat—the struc- 
tural surface of the part is undamaged. 


Microhoning applications include 
tapers, spheres, splines, tandem or 
interrupted bores, flat surfaces, and 
any type of material, regardless of 
hardness (or softness). 


No practical limitation on part length 
and diameter. 


No chip removal problem—the minute 
Microhoning chips are flushed away 
in the coolant and automatically 
removed. 


Automatic size control. 

Readily adapted to automation. 
Eliminates tool dressing time and cost. 
Location of bores is undisturbed. 


Float principle and low speeds assure 
minimum maintenance. 


Backed by over 26 years of engineer- 
ing and service experience. 
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Microhoning is a low-velocity abrading process that employs 
thousands of small cutting tips. Because simultaneous and con- 
tinuous cutting action of tips is spread over a wide area, 
stock is rapidly removed with a minimum of heating. This 
abrading technique generates functional surfaces by obtaining 
in one operation the required tolerances, specifications, or 
condition of the surface characteristics. 


Included in these characteristics are: dimensional size (the 
distance between points or faces of a part, e.g., the diameter 
of a bore); macrogeometry (waves whose crests are more 
than 2" apart); microgeometry (roughness or scratches whose 
crests are less than 42" apart); and surface structure. 


Microhoning . . . Example Application 


Microhoning both 1.D. and O.D. of the hub of a trans- 
mission torus cover to generate geometric accuracy and 
a surface finish of 10 microinches. 


O.D.--2.375", approx. 1” long, blind end 
1D. —2,.125”" x .280” long 
58-60 Rockwell “C” 
Stock removal: .001" to .002” 
Surface finish: 10 microinches 
* Production: 180 per hour, gross. 











*MICROHONING = Stock Removal + Geometry + Size Control + Surface Finish 


Movies describing various machining processes and the generation of functional surfaces 


are available for group meetings. For literature or further information on films, write to: 


MICROMATIC HONE CORPORATION 


100 SCHOOLCRAFT 


AVENUE e 


DETROIT 38, MICHIGAN 
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YOUR No. 1 SOURCE 

FOR COMPLETE 
BELLOWS ASSEMBLIES 

AND DEVICES | 


Yy 
FULTON SYLPHON \ 
BELLOWS 
HEADQUARTERS, 


THEA 


U.S.A. 


You gain three important advantages when you 

consult Fulton Sylphon, originators of the metal K | 1 | Fult 
bellows—/. Over 50 years experience in bellows e ow 
engineering is focused on your problem; 2. Modern A 

production facilities geared to good service; 3. Cost wz. CONTE omen eee 


saving opportunities through the design and production 


. FULTON SYLPHON DIVISION 
of complete bellows assemblies. 


Knoxville 1, Tennessee 


{ ) Please hove a Bellows Engineer call me for an appoimtment 


{ ) Send me Bellows Catalog # TP-1400 





Nome 





Compony 











Address 





HERE'S HELPFUL INFORMATION 

This 32 page catalog covers basic bellows engineering, 
conversion tables, metals available and other beliows data. 
Use the handy coupon for your free copy. 


City 





Product Eagincering October, 1955 





When women get together, appliances are bound to get 
into the conversation before long. Then one of a manu- 
facturer’s best salesmen—the satisfied customer—can 
really do a job for him. When the talk is about Packard- 
powered appliances, the job is done with extra enthu- 
siasm—from sheer satisfaction. 


For over 38 years Packard Electric motors have been 
giving dependable, low-cost service to users. The ap- 
pliance maker who standardizes on Packard fractional 
horsepower motors benefits from the satisfaction they 
give, from enhanced reputation and from increased sales. 


BRANCH OFFICES: 
DETROIT 2, MICHIGAN; OAKLAND 12, CALIFORNIA; 


Packard Electric Division, 
5 OAK PARK, ILLINOIS 


General Motors, 
Warren, Ohio 
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Bundy-engineered design gives customer 
better function with lower part cost 


Here’s another example showing 
how expert Bundy engineers can 
help with your design problem 


Product designers the world over 
bring their tubing problems to 
Bundy. Here’s why: Bundy is a 
prime source for sound information 
and ideas—not only on gasoline 
vent tubes, but on any other tubing 
application. 


Shown at right is an example of 
the help you get when you present 
your tubing problems to Bundy. 
When you call on Bundy’s staff of 
engineers at the design stage of your 
product, you can be sure we'll come 
up with a practical, workable solu- 
tion to your problem. 


Get to know the quality of Bundy- 
weld Tubing. Bundyweld is the only 
tubing that is double-walled from a 
single metal strip, copper-bonded 
throughout 360° of wall contact. It 
is strong, lightweight; has high ten- 
sile and fatigue strength. It is leak- 
proof, and has high thermal conduc- 
tivity. The standard of the refriger- 
ation industry, Bundyweld is used 
in 95% of today’s cars, in an average 
of 20 applications each! 


The assistance we have given 
others, we can give you. Call, wire, 
or write Bundy, today! 


BUNDY TUBING COMPANY 
DETROIT 14, MICHIGAN 


Problem: Customer submitted 
specification for vent tube, as 
shown above, for use inside gaso- 
line filler tube. Problem was to 
remove the possibility of gasoline 
entering two side vents as gas 
tank was filled. The Bundy engi- 
neers showed customer the way to 
big fabrication savings. 





.. . continuously rolled 
twice around laterally 
into a tube of uniform 
thickness, and passed 


Bundyweld starts as a 
single strip of copper- 
coated steel. Then it's 


Solution: Improved design sug- 
gested by Bundy engineers com- 
pletely protects vent from gasoline 
entry by baffle deflection. More- 
over, this part requires just two 
simple operations: one to flatten 
end and pierce tube simultane- 
ously, the other to put a double 
bend in flattened end. 


: oe 


BUNDYWELD 
TUBING 


NOTE the exclusive Bundy- 


developed beveled edges, 


which afford a smoother 


Bundyweld, double- 
walled and brazed 
through 360° of wall 


through a furnace. 
Copper coating fuses 
with steel. Result . .. 
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joint, absence of bead, 
and less chance for any 
contact. leakage. 


— 





DOUBLE-WALLED FROM A SINGLE STRIP 








precise electric heat.. 


Diagram shows location of electric cartridge heaters 
in relation to die contours. 


improves die-forming of airplane propellers 


In the manufacturing of hollow steel propeller blades, 
by this company, a ribbed thrust face and a matching 
camber sheet are f srnace-brazed together. Before braz- 
ing, however, the camber sheet must be die-formed to 
exactly fit the thrust side of the blade. 

It was found thet a heated die-forming press produced 
better shaped camber sheets and relieved mechanical 
stresses. But the temperature had to be closely con- 
trolled at a minimum of 900°F in both top and bottom 
halves of the die. Only electric heat could meet these 
difficult conditions. 

So sixty-three Chromalox Flectric Cartridge Heaters, 
of selected lengths and wattages—totaling 97,350 watts 

were inserted at regular intervals in the sides of the 
die, as shown in the diagram. Each half of the die was 
divided into six heat zones . . . with a thermocouple in 
each zone connected to a common control panel. Heat 
is generated in the right amounts within the die. 


= 
(== 


Send for your copy cf F1550 
101 Ways to apply Electric Heat 


check CHROMALOX 


electric 


Results are uniform, controlled heat. Relatively low 
initial installation cost. Cool working conditions around 
the press. Consistent production. And six similar sets 
of dies, heated by Chromalox Electric Cartridge Heaters, 
now in operation in this plant. 

This problem-solution-result approach has enabled 
us to help many manufacturers produce better, faster, 
at lower cost. 

Always available to you are our research, engineer- 
ing, design, and modern manufacturing facilities. The 
world’s largest factory stock of industrial electric heaters 
plus local stocks at strategic points. And a 33-city 
nationwide sales-engineering service. 

Let us know your problem for controlled heat and 
we'll go all out to help you find the right answer 
electrically. A-4436 


EDWIN L. WIEGAND COMPANY 
7535 Thomas Boulevard, Pittsburgh 8, Pa. 


heat 


HE 
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= NEW J&L BOOKLET ON 


EXTRUDED 
SECTIONS |— 


WITH J&L “AT You 
EXTRUDED SECTIONS R SERVICE 


YOU CAN: 


1. ELIMINATE 


time and costs in machining operations. 


2. ELIMINATE 
time and costs in finishing operations. 


3. REDUCE 


scrap losses practically to the zero point. 


4. ELIMINATE aoe tore 
. . . . Part u wi . on of the 
the cost of castings and forgings of intricate oF sachet 1° Produce. The range 
. *-* . * 'S Practica ly unlimis 
sections requiring considerable machining. ed 
s req g g ~t> 2. YOUR aases 


Quickly and easil 
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J&L Extruded Sections are Custom-Made for you. short " @ comparatively 


me pre e 
” her 'S fess than th 
t > © 


They can be preformed to the predominating cross normal time 109 in the building vs 
section of the part you wish to produce. And the inventories. MY 1 build up 
range of sections is almost limitless. These sections 
possess the physical benefits and accurate toler- 
ances derived from cold drawing. And you can 


obtain them in a wide range of analyses. 





» : qvantity prob 


d. Quontities Gre 


Use this handy coupon. This new booklet contains de- 
tailed information about the money and time saving advan- 
tages realized with the use of J&L Extruded Sections. 


Sones ¢ Laughlin 


STEEL CORPORATION — Pittsburgh 


Jones & Laughlin Steel Corporation 
3 Gateway Center, Dept. 409 
Pittsburgh 30, Pa. 


Please send me your new Booklet on EXTRUDED SECTIONS. 
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Examine the cutaway view of the Bower straight roller 
bearing, shown above. It is important to note particularly 
the two parallel lips made integral with the outer race. 
These lips or shoulders provide a rigid, durable construc- 
tion—keeping the rolls in proper alignment. 


Built of highest quality materials, Bower straight roller 
bearings have proved themselves capable of standing up 
day in and day out under maximum loads and the most 
rugged conditions—with virtually no maintenance whatso- 
ever. They are used extensively in such fields as auto- 
motive, earthmoving, farm equipment and heavy machine 


TWO-LIP 
RACE 
INCREASES 
RIGIDITY— 
IMPROVES 
ROLL 
ALIGNMENT 


tool. For the aircraft industry, Bower builds straight 
roller bearings—especially designed for high-speed, high 
temperature operation—which are used by virtually 
every producer of jet engines. 


Whatever you manufacture, you'll build a better product 
with Bower roller bearings. Write to Bower today. A 
Bower engineer will give you full details of the complete 
Bower line. 


BOWER ROLLER BEARING DIVISION 
FEDERAL-MOGUL-BOWER BEARINGS, INC., DETROIT 14, MICH 


BOWER 


ROLLE R 


BEA R 


BN GS 


A COMPLETE LINE ~ 
OF TAPERED, STRAIGHT 
AND JOURNAL 

ROLLER BEARINGS 
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You can simplify purchasing . . . improve design. . . speed production 


vith IMproved C-D-f DILECTO taminates 


Only C-D-F, the Continental-Diamond Fibre Company, 
makes Dilecto laminated plastic, just as only Cadillac makes 
a Cadillac. Dilecto is 50 different materials with more com- 
binations and variations in desired properties than we can 
tell you here. 

But Dilecto has three important qualities that you should 
think about if you buy, design, or machine laminated plastics. 


DILECTO HAS HIGH MECHANICAL STRENGTH 
Mechanical strength is frequently an important determining 
factor in the selection of an insulating material. Insulating 
parts used in large electrical power equipment are frequently 
bulky. The high mechanical strength of Dilecto helps reduce 
size-dimensions of insulating parts without danger of failure. 
Instruments, meters and small motors frequently require very 
small insulating parts which must withstand comparatively 
large mechanical stresses. Insulation for use in high frequen- 
cy circuits should have a minimum bulk factor for minimum 
dielectric losses. Dilecto fulfills these requirements with a 
combination of high mechanical strength and low loss factor, 
characteristic of the better C-D-F electrical grades. 

So C-D-F selects for your Dilecto insulation grade the 
correct, highest quality base material, paper, cotton, nylon, 
glass. These are used in combination with improved pene- 
trating resins: Improved Phenolic, New Melamine, New Sili- 
cone, New Teflon, all synthetic, well polymerized resins. 

Both the base and the resin are good insulators by them- 
selves. But C-D-F sells them to you in an improved, practical 
form . . . Dilecto. Uniform sheets, tight tubes, strong rods, 
close tolerance machined and formed specialties, high bond 
strength metal clads. 

Why does Dilecto combine so well mechanical strength 
with dielectric strength and dimensional stability? Because 
Dilecto is almost homogeneous, a true blend of resin and base. 


DILECTO IS ALMOST HOMOGENEOUS 
A poor laminate absorbs moisture at its edges, loses its 
insulating properties fast. Entrapped moisture and other 
volatiles within the cured structure causes inconsistent di- 
electric strength, with ultimate puncture and breakdown. 


. alae eer - 4 Pela: cilba it 


Punch press and bench saw operators know how much time 
and material is saved when the laminated plastic is uniform 
and homogeneous in nature like Dilecto. 
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DILECTO IS IMPROVED 

Yes, C-D-F Dilecto is an improved laminated plastic, due to 
high standards and advances in resin and manufacturing 
techniques. It is watched by skilled workers in our modern 
plants, checked against rigid standards . . . C-D-F stand 
ards .. . by our quality control people. It is easy to machine, 
and the C-D-F shops are doing a booming business in 
specialties. 





Table |—Typical Improved Phenolic Laminates 








Improved 
properties 


a? 
ment 
due to 


Filler 


Commercial 
designation® 


MEC-5 


Resin | Filler 





Phenolic Nylon 


fabric 


Insulation re 
sistance ; mois- 
ture resistance 
High dielectric 
strength paral 
lel to lamina- 
tions 

Better ma- 
chining 
Insulation re- 
sistance ; mois 
ture resistance 


XXHV-2> Phenolic Paper Resin and 
manufac- 
turing 

technique 


CRD Filler 


XXXP-26° 


Cotton 
mat 
Paper 


Phenolic 
Phenolic Resin and 
manufac- 
turing 

technique 
Cotton Resin 
fabric 
Cotton 
fabric 


Alkali resist 
ance 


Xylenol¢ | 
Postforming 


CF Modified 
phenolic 


Resin 














* All grades are Continental-Diamond Fibre Company 

b Resins have improved penetrating properties and the manulacturing tech- 
niques use these properties to provide better impregnation of the filler. Since 
thorough impregnation eliminates entrapped moisture and air, greater mois- 
ture resistance and better dielectric properties are attained. Manufacturing 
techniques also previde suitable temperature control during the curing stage to 
assure uniform quality and optimum property values in the finished laminate 

© Xylenol is essentially a dimethyl phenol 











from Electrical Manufacturing Article 
NEW Phenolics”, Part Il. 


“Wider Design Opportunities with the 


The next time you 
think of laminated 
plastics, the name 
to remember is 
C-D-F Dilecto. The 
improved, high 
Strength, uniform 
material that makes 
insulation buying 
and using more a 
science, less a puz- 
zie. New grades, 
new applications, 
new savings are just 
part of the Dilecto 
success story. Look up the facts in Sweet’s Design File, or 
write for catalog. Send us your blueprint for quotation . . . tell 
us your design dream...C-D-F wants to work with you. 


D Cs tientel Diamnd File 


CONTINENTAL-DIAMOND FIBRE DIVISION OF THE BUDD COMPANY, INC. 
NEWARK 40, DELAWARE 





How Indiana-designed 
Permanent Magnets 


made a loud-speaker lighter 
a nuclear resonance research unit 
more powerful / 


Here are two case histories showing interesting 
and somewhat unusual applications of Indiana 
Permanent Magnets . . one tells the story of a tiny 
1/10 ounce magnet, the other the story of a mas- 
sive ¥2 ton magnet. 

Each application called for creative and imag- 
inative thinking . . the same kind of original 
engineering and design thinking that is an im- 
portant part of every Indiana Permanent Magnet. 

Because Indiana Steel Products Company be- 
lieves so strongly in the vital importance of creative 


1/10-OUNCE PERMANENT MAGNET . . This h.ud- 
phone set, which includes a loud- -speaker only 
13/16” in diameter, is used with secretarial 
transcribing machines, group- -hearing systems, 
for hotel and hospital radios, in beauty salons, 
dental offices, broadcasting studios, airports, etc. 

The headset had to be light, which called for 
an exceptionally light permanent magnet of high 
energy. Level or sound quality could not be 
sacrificed. The manufacturer working with In- 
diana design engineers used Hyflux Alnico V. 
Result: Indiana Permanent Magnets that weigh 
only 1/10 ounce. 


THE INDIANA STEEL PRODUCTS COMPANY 
VALPARAISO, INDIANA 


and originative magnet design, it maintains the 
world’s largest engineering staff devoted solely to 
the design and application of permanent magnets. 

This specialized service is available to original 
equipment manufacturers. Indiana engineers, with 
more than 45 years experience in designing per- 
manent magnets for some 40,000 applications, 
will welcome the opportunity to work with you 
in the development of your permanent magnet 
designs. Write for detailed information and a copy 
of Engineering Design Manual 4-C-10. 


Ya-TON PERMANENT MAGNET . . Here is one of 
the world’s largest permanent magnet assem- 
blies. Used in nuclear resonance research, it 
contains over 1,000 pounds of Indiana Hyflux 
Alnico V, and produces a magnetic field of 
6,750 gausses in the air gap. 

It provides an extremely stable field. Critical 
controls, necessary with electromagnets, are not 
required. No heat is generated to effect critical 
conditions . . . and being a permanent magnet, 
its power won't fail during an experiment. 
Indiana engineers designed this giant assembly 
to customer’s exact requirements. 


y | D i A N A FREE SUBSCRIPTION! 


ite for pews subscription to 

RMANENT [etic 

te E Aor pu iconion conten 
helpful, practical information 

about permanent magnets and 

be A G foo E T » their application to industrial 
and consumer products. Please 

write on company letterhead 
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TRI-CLAMP “Return Cups” provide q 
| simple, fast disassembly for cleaning * 
7 CHESTER-JENSEN HEATER 


Included on the Chester-Jensen heater system is the Tri-Clover 
“Pump King,” one of a complete line of Tri-Clover sanitary 
pumps — that years of service have proven will out-perform and 
out-last any other centrifugal pumps available to the dairy 
industry. These pumps feature: Wide choice of seals — Design 
that actually exceeds 3A sanitary standards — Streamline heads 
for faster assembly and disassembly — Patented impeller for 
higher efficiency — Pump heads that can be turned 360 degrees 
to simplify installation — and many other features which make 
it the most “copied” pump in the industry. For full details, send 
for Pump Catalog 253. 


LADISH CoO. 
Tni-Clouer division 


KENOSHA { WISCONSIN 
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~~ a 6=—. .. can be used for 


Si ‘‘“take-down" or 
in BS 


cleaned-in-place service 


e This Chester-Jensen Heater is unique in 
that it does not employ conventional methods 
of return flow. Instead, a stainless steel return 
cup takes the place of complex return covers 
or fitting assemblies. The return cup is held in 
place with a simple TRI-CLAMP toggle union. 

The advantages of these Tri-Clover snap- 
action clamps are obvious—faster, simpler 
original assembly at lower cost—and speedy 
disassembly for cleaning, inspection, or 
replacement. 

While this is a specialized application of the 
exclusive Tri-Clover TRI-CLAMP principle, 
the same basic advantages apply to the full line 
of TRI-CLAMP stainless steel ells, crosses, 
tees, laterals, etc., for use in either “take-down” 
or cleaned-in-place lines. When installed in 
“take-down”’ lines, the “easy on and off” fea- 
ture means a tremendous savings in labor at 
wash-up time. When used in C-I-P lines, Tri- 
Clamp fittings offer important savings in both 
original cost and in maintenance expense. 


SEND FOR NEW CATALOG 
Complete details and specifications covering 
the full line of TRI-CLAMP Stainless Steel 
Fittings are available in the new Tri-Clover 
Catalog 1-154. Send for your copy today. 








supply the timer 
that will do your 
Job best 





T. meet the widely different requirements 

of our customers, we work with 17 basic types, from 

which we have so far developed 721 combinations. 

19 years of successfully “timing” these 

customers has equipped us with a breadth of 

practical experience that you can draw on. 

The timers we manufacture comprise a complete line Re-Cycling Timers 
in 4 broad classifications. 


TIME DELAY TIMERS + INTERVAL TIMERS 
RE-CYCLING TIMERS + RUNNING TIME METERS 


That's why you can depend on us to meet your needs. If we 

can't do it with one of the 721 combinations already developed, 
we'll have our engineers get on it at once and develop the 
combination that's right for you. 

Our deliveries are extra good because we maintain large 

stocks of our 17 basic types, and even if your order is very “special” 
you'll be more than satisfied with our service. Send us your 


specifications; you'll get a prompt reply. Susnien View Giatee 


Dimers that Cont liza) INDUSTRIAL TIMER CORPORATION 


the Pulse Beat of | astTry 131 OGDEN STREET an a rr 
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SAVE FASTENERS! 


a & 


CLOSER BEARING SPACING! 
bee 


(Gieme 


SAVE Bars: LATION TIME! 


Ay 


Check thacypoti/ 


@ Cuts installation costs by eliminating two 
fasteners and punching or drilling operation 
required for two mounting holes. 


@ Permits closer bearing spacing on multiple 
shaft installations. 


@ As a replacement bearing unit fits the diag- 
onal bolt centers on present four-bolt flange 
units. 


@ Carries the same load rating for a given shaft 
size as four bolt units. 


Retains all patented design features of 
SEALMASTER Bearing Units—Zone Hard- 
ening, Self-Alignment, Locking Pin & 
Perimeter Dimple and Labyrinth Seal. 


@ Available in shaft sizes from 4 to 2% inches. 


SEALMASTER 


ARNG 


% 
Y t 
~ 
qx Z 
c- ” 


SEALMASTER BEARINGS A DIVISION OF STEPHENS-ADAMSON MFG. CO. * 
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SEAL/V\ASTER 


cuts 
corners 
to save 


DOLLARS 





Hou SEBLMMASTER 
2-BOLT FLANGE UNIT 


Call your SEALMASTER Distributor or mail this aneg — 


_ —— _—_— — — — — — — 


| 
Please send Bulletin SS-125 containing full information 


on the new SEALMASTER 2-Bolt Fiange Bali Bearing Unit. 


ADDRESS 


cITY STATE. 


BM & 


9 RIDGEWAY AVE., AURORA, ILLINOIS 


s-- 
PP) 





HOW ECONOMY 

IN PLASTICS PARTS 
starts WITH 
THIS finish 


Here’s part of an injection-type mold for making Lucite parts. With 
this superb mold finish, perfect product transparency is assured. 


&9 
CHICAGO 


MOLDED 


PRODUCTS 
CORPORATION 
1032 North Kolmar Avenue 
Chicago 51, Illinois 
Phone: Dickens 2-9000 


CUSTOM MOLDERS OF ALL 


Precision mold finishes mean lower costs 
for you. For they mean less product polish- 
ing... fewer rejects, both in manufacture 
and during your final assembly. It’s one 
reason why Chicago Molded bid prices are 
usually competitive, even though Chicago 
Molded products are superior. 

The secret lies in our unbeatable facilities: 

a complete research and testing labora 

tory .. . one of the largest and finest 

mold-making shops. . . coupled 

with virtually every type and size 

of production press—from the 

smallest to the world’s largest 

. . an extensive corps of engi- 

neers, designers and research 

men; as well as highly skilled 
mechanics and craftsmen. 

And don’t forget Chicago Molded 
“follow-up” service. Our products are care- 
fully watched by our engineers, even after 
you begin to use them. These men keep 
following up, helping you eliminate costly 
frills . . . suggesting better molding mate- 
rials . . . even developing whole new pro- 
cesses to help make your products better, 
more saleable, lower-priced. 

So bring your next plastics job to Chicago 
Molded. But remember, you'll get the most 
out of our service if you talk with us before 


your designs are final. 


Product Engineering — October, 1955 








Meets every require- 
ment for modern product 
design and fabrication. 
Excels in accuracy, ductil- 
ity hardenability, finish, 
high fatigue value, and 


uniformity. 


WALLACE BARNES COMPANY -« Bristol, Conn. 


DIVISION OF ASSOCIATED SPRING a ee ee ee 


* 
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COLD-HEADING 
PRODUCES THESE AND 
MANY SIMILAR... 


Cold-heading, of course, 
produces the shapes, forms, 
knobs, and upsets. The 
ends are roll-threaded. 
Kinks, bends, flats, and 
other forming is done on 
suitable machines. The im- 
portant consideration is 
that ELCO has ai/ these 
facilities, and many more 
— acquired and developed 
through years of varied ex- 
perience, together with a 
store of versatile ingenuity 
that can mean /ower costs 
for you. Always consult your 
ELCO representative. 


ELCO ‘Sa SCREW 


1958 BROADWAY, 





SUCH AS 


WOOD SCREWS 

MACHINE SCREWS 
MACHINE SCREW NUTS 
TAPPING SCREWS 
THREAD-CUTTING SCREWS 
PHILLIPS AND SEMS SCREWS 
PIPE PLUGS 

STOVE BOLTS 

CAP SCREWS 

LAG SCREWS 

DRIVE SCREWS 

SPECIAL SCREWS 

COLD MEADED PRODUCTS 


CORPORATION 


ROCKFORD, 


ILLINOIS 











NYLON MOLDINGS 


Because we've had many years experience in molding with 
this tough, shock and wear-resistant material. We have precision- 
molded countless thousands of fine gears, bushings, washers, 
skid blocks, rollers, rivets, etc., in our complete and most modern 
plant. 


Sinko also molds all other thermoplastic materials with 
equal precision and care; and the many leading manufacturers 
we serve today attest to our ability to accurately produce the 
most intricate injection molded products, and metal-plastic 
assemblies. 


We have facilities for molding parts ranging in size from 
4 to 60 oz. . . . be sure to call on us for your needs! 


Siah ee oe a a co eh ao ot Ge alll o 
CHRA 3135 W. GRAND AVENUE e@ CHICAGO 22, ILLINOIS 


THREE Seed Seusitive 
SWITCHES 


Standard No brushes or 


governor collector rings 


fly-weight e 


Sealed 
Ball Bearings 


principle 
2 


Snap Action 
Switches ° 


° “ 7 Adjustable 
Splash Proof , while 
° » 
Flexible f * 
drive shaft to ; 7 High 
repeatable 


running 


compensate for 


misalignment accuracy 


The Synchro-Start governor Mode! GA-3 has a housing suitable for 
mounting on an AND20005 aircraft tachometer drive pad. It contains 
three snap action switches thot may be set to open and close circuits 
at any speeds between 1200 to 10,000 RPM. 
DIMENSIONS — Diameter 2%"— Length 6”—Weight 1% Ibs. 
Other models of Synchro-Start governors are available with 1, 2, 
and 3 switches together with a variation of mountings. 


Further information upon request 


SYNCHRO-START PRODUCTS, INC. 


815 N. RIDGEWAY AVENUE SKOKIE, ILLINOIS 
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A Control Factor 
in Performance! 








RESEARCH + DESIGN + METALLURGY + PRECISION MANUFACTURING 


One of our biggest product transportation systems is seldom seen 
. because it lies below the surface. Countless miles of pipelines 
carry gases and fluids to every corner of the country. Gas, gasoline 
and diesel engines are the muscles that power the pumping and SINCE 1899 
delivery systems. Our contribution to this day-in, day-out opera- 
tion is the manufacture of quality bearings for engine dependability. 
We are a supplier to America’s builders of industrial engines. 
FEDERAL-MOGUL DIVISION, Federal-Mogu!-Bower Bearings, Inc., » 


Detroit 13, Michigan. % /REDERA| 
FEDERAL-MOGUL » \ 


S i841 0 Te 3 
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Tear off and Mail ELIMINATE REJECTS! 
this Ad TODAY! ia 


BREAKAGE! 


Goin jewel ass 


Why chance rejects and breakage that 
add to production costs when you can 

: k; eliminate these time-wasting “headaches” 
— oF t e with Bird complete jewel assemblies — 
ready to install in your equipment. Bird’s 


valuable many years of precision production mean 
jewel bearings of the highest quality 


These jewels are set according to your 
specifications by skilled craftsmen, in less 
FREE time, for less money, and eliminate spe- 
cial set-ups in your plant. 
SIER-BATH Why not bring us your jewel problems -4 
wan | specify — Bird will supply assembhes fat fit 
* | your product and schedule. Our engiffeering 


GEAR 9 \ staff is at your service for all your j 
) ing problems. 
Mhiewel assemblies write for Bulletin 14. 
DIAG NOSIS serving industry with Quality jewe, 


&,Co., Ine. 


Sapphire and glass jewels - Precision glass grinding - Ferrite precision products - Sapphire stylii 
i Spruce Street, Waltham 54, Mass. 














showing how 


Sier-Bath Gears 
can 

effect economies ro 
and Chain Drive 

promote the sale 


of your machines 
e 


Mailing this ad incurs no 
cost or obligation 


There’s a 


cullman chain drive 
for every purpose 


Keep installation and operating costs down with efficient, economical Cullman 
roller chain drives. They deliver more for less . . . save space, increase your equip- 

P : ment capacity, absorb shock loads. 
Mail this ad today, to For more machinery production and guaranteed, long trouble-free service specify 
Cullman on your next chain drive installation. Why not take advantage of 60 years of 


Sier- Bath experience in engineering and producing the right chain drive? 
i f 
GEAR & PUMP CO.,In.| (> CUll Iman | Mis". 


9238 Hudson Boulevard @ POWER TRANSMISSION your local Cull- 
North Bergen, N. J. soes3  ~ROLLER CHAINS AND SPROCKETS man distributor. 


50th Anniversary Member A.G.M.A. REPRESENTATIVES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 
am» lee CULLMAN WHEEL COMPANY, 1134 ALTGELD STREET, CHICAGO 14, ILLINOIS 
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Brand New HOUGHTON Development! 


MOULDED 
“V" PACKING 


ADAPTERS 


In one of the most important advances in 
Packing Design in years—Houghton’s Moulded 
Adapters (Support Rings) for ‘‘V’’ Packings bring these new advantages: 






































Get the complete story on this new 
development by writing to Packing 
Research Division, E. F. Houghton & 
Co., 303 West Lehigh Avenue, 
Philadelphia 33, Pa. 


Ready to give you 
on-the-job service... 
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Shou ue 
your 


ON ANY 


@ industrial part 


@ consumer item 
f= ff 


yee SF 


a gi — a 


© flexible and rigid plastic 
e all sizes, shapes, profiles 


The most complete extrusions plant in 
the world—equipped with 2” to 10” 
extruders, with dies and take-off 
equipment to serve ANY need, stock or 
special—PLUS our helpful engineering 
and design staff to help solve any 
blueprint problem. All this backed 

by our extensive all-over activities in the 
Thermoplastics field. Quality, small 

or large quantity, quick delivery. 


Polystyrene + Cellulose pbcetate + Vinyl 


Ethyl Cellulose + Sutyrate (TENE Il) 
Polyethylene + Aerylic + Copolymers 


Extruded F / ; Ol andiclsl 


<-. wee, PRODUCTS: INC. 


KENILWORTH, N 


J 








f. a 
Do your work faster, 


more accurately with 
\ 
Die 
Design 
Handbook 


Just Published! 











rGives hundreds 

of proved die 

designs for cold 

pressworking of 
sheet or strip metal—PLUS a wealth 
of data on design of stampings, die 
sets, components, press feeding and 
unloading equipment, die and stamp- 
ings materials, and many others. B 
ASTE, F. W. Wilson, Editor-in-Chief, 
768 pp., 695 illus., $14.50 


The New American 
Machinist's Handbook 


Just Published! 


Covers every major phase of machine 

shop and drawing room practice in 
45 detailed sec- 
tions. Answers 
thousands of 
questions on 
layouts, feeds, 
speeds, tools, 
jigs, fixtures 
materials, stan- 
dards, toler- 
ances, etc. Edit- 
ed b R. Le 
Grand, Senior 
Assoc. Ed., Am- 
erican Machin- 
ist. Based on 
earlier editions 
of Amer. Mach. 
Hndbk. by Col- 
vin & Stanley. 
1579 pp., 774 
illus., $11.00 


Compressed Air 
Handbook 


Complete guide to better use of com- 
pressed air power, covering the whole 
range of equipment and systems — 
how they're planned, selected, test- 
ed, operated, and maintained. Every 
important type ot apparatus is cov- 
ered. Second Edition features data on 
latest methods and equipment By 
the Compressed Air and Gas Inst. 
2nd. Ed. 383 pp., 355 illus., $8.00 


Piping Handbook 


Vast compilation of data and meth- 
ods for most effective uses of piping. 
Covers steam power-plant piping, 
heating and plumbing systems, re- 
frigeration and hydraulic power 
transmission piping, etc y ‘ 
Crocker, Mech. Eng’r., Ebaseo Serv- 
ices, Inc. Rev. 4th Ed. 1376 pp., 76% 
iilus., $10.00 


FREAD THESE BOOKS 10 DAYS FREE ~ 


MoGraw-Hill, Attn; H. W. Bubrow 

Industrial and Business Book Dept. 

327 W. 4ist St., NYC 36 

Send me book(s) checked below for 10 days’ exami 

nation on approval. In 10 days I will remit for 

book(s) | keep, plus few cents for delivery costs, 

and return unwanted book(s) postpaid. (We pay 

delivery cost u remit with this coupon—same 
ri 


AR QCOO0CSO2 l= 


ilege 
: Die Design Hndbk.—$14.50 
eGrand—The New Amer. Machinist's Hndbk. 
$11.00 
Compressed Air Hndbk.—$8.00 

Piping Hndbk.—$10.00 
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HOLTZER-CABOT 


This completely new motor — designed by Holtzer- 
Cabot and styled by Raymond Loewy Associates 
— rounds out the Holtzer-Cabot line of subfrac- 
tional motors for instrument, recording units, 
office appliance and other applications. It pro- 
vides an intermediate size between the Holtzer- 
Cabot 21%" 

The single phase motors in this 3“ frame are 
the single-value capacitor type, the ideal class 
for single-phase operation. The efficiencies of 
the various ratings run over 30%. As a result, 
there is lower temperature rise and less heat to 


and 334” frame motors. 


be dissipated. 
The synchronous motors have a stainless steel 
shaft and new rotor construction. The class is 


basically of the reluctance type, but the rotor is 
completely cylindrical with no irregularities or 
slot openings. This construction promotes more 
uniform torque and quieter operation. 

The stator has slotted construction with dis- 
tributed windings. Mylar insulation is used 
the slots. End caps are die-cast aluminum. Either 
ball or sleeve bearings are available. Standard 
construction provides face mounting by means 
of frame screws. Housings are furnished in 
opalescent blue (other colors on request). 

Holtzer-Cabot will adapt the winding type, 
characteristics and mechanical details of this motor 
to ensure optimum performance for specific 
applications. 


RATINGS FOR CONTINUOUS DUTY 
Synchronous Induction 

1800 RPM 3600 RPM 1700 RPM 3400 RPM 

3007 200 1/150 1/100 1/60 

3012 1/150 1/100 1/75 1/50 

3018 1/100 1/60 1/50 


Mail coupon today for complete information 


NATIONAL PNEUMATIC CO., INC.“ HOLTZER-CABOT°™S"S 


125 Amory. St., Boston 19, Mass. 
Sales Service Representatives 
in Principal Cities throughout the World 


a OeAS HOLTZER-CABOT MOTOR DIVISION 


NATIONAL PNEUMATIC CO., INC. 
125 Amory Street, Boston 19, Mass. 
, GENTLEMEN: — Please send me data sheets 
on the new 3”-diameter frame HOLTZER- 
CABOT motor. 


: C) Please have representative call 


Frame 


(Date) 
Name 


| Tulle... bakeect 
"| Company eae 
Street 
City 








Designers and manufacturers of 
mechanical, pneumatic, hydraulic, electric 
and electronic equip it and syst 
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tough 


problem... 


GEARS 
RACKS 
SPROCKETS a’ 
We've got the men oF 
and the machines to 
handle your — 
requirements in Gears 
Racks and Sprockets. 
Write, wire or phone = ; 
for prompt quotation. ~~ 
-™ - 


E. B. SEWALL Manufacturing Company—PRior 7721 
704 Glendale Street, St. Paul 14, Minnesota 


Bigs 
. + aN 
ae SUN 





hal 
seers 





in Insulated Wires, Cables or Cord Sets? 
Call on Current’s Favorite Conductor 


PUAIC Pens 


No matter how complex or how “customized” the NS o se Gee sacs 


power problem, you can confidently place it in ror 
PHALO’S hands. Many of America’s leading manu- 


facturers do every day of the year! in these and hundreds of other ap- 
plications where stress, wear or |} 
But . . . first things first! Send for the new PHALO vibration is a factor. The Gripco Lock | 
Nut, with its simple, one-piece | 
illustrated product catalog design, has given industry a tighter, 
more positive holding action for 
first. Then ask to see your quicker fastener application at less 
PHALO sal : initial cost. No inserts, outside de- 
d sales engineer —— : vices or comptiented Seatures ie 
: e mI Gripco Lock Nut holding or locking 
his card will accompany b i 4 action is inherent in the nut itself — 
the catalog. 8 ‘ it costs less to use, gives an easier, 
ile ; faster locking and holds tighter for 
Erector Model courtesy of the er a longer time. Impervious to oil or 
A. C. Gilbert C =: | water. For faster production, lower 
> So ey. SOENY- == ee a, manufacturing and maintenance 
costs, look into the Gripco Lock Nut 
PUNO teh Es 
q oo GRIPCO PRODUCTS INCLUDE: Gripco Lock Nuts, 
PLASTICS CORPORATION » ke New Gripco “Clinch” Nuts, Gripco Hi-Nuts, 


Gripco Pilot-Projection and Countersunk Weld 
21-25 FOSTER STREET Nuts wih or without Gripco locking feature. 
WORCESTER, MASSACHUSETTS o: , > Se armor: 


The Caslom Insulation House 


308- J $. Michigan aes Chicago 4, illinois 
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The Problem Jobs GO TO AETNA 








SPECIAL PROPERTIES 


* Stabilized ball races 


* Stabilized, super-preci- 
sion balls 


* Matched assembly 
* Magnaflux inspected 


* Rust preventive finish 











Standard and Special Ball Thrust 
Bearings « Angular Contact Ball 
Bearings « Radial Ball Bearing 
Mounted Units « Special Roller 
Bearings « Ball Retainers « Hardened 
and Ground Washers « Sleeves « 
Bushings « Miscellaneous Parts 
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HERE’S A BUSY BEARING purposely designed to 
wobble as it works—to eccentrically transmit pumping power to the 
pistons of one of aviation’s foremost fuel injection pump and control 
assemblies. It’s a hard working key component demanding the 
unerring operational efficiency and dependability so vital to safety 
in the air. 


To assure this reliability, every detail of this “‘wobble-plate”’ 
bearing must measure up. to uncompromising specifications—in 
surface finish . . . in base flatness, parallelism and face angularity 

. in the hardness, stability and grain structure of its steel parts. 


It takes something extra, something more than physical plant 
facilities to master today’s special bearing problems and property 
requirements. That’s why industry’s leaders put more and more of 
their anti-friction problem-jobs up to Aetna. What interests them is 
not only Aetna’s matchless experience, skill and special interest in 
such jobs, but also Aetna’s proven ingenuity in innovating produc- 
tion and control methods to make them better, faster and at 
prices that are right. 


Our staff of engineers, metallurgists and designers can help you 
too—from the inception of your ideas or problems to the final 
answers and applications of special ball bearings, roller bearings and 
miscellaneous bearing-type parts. A note from you will bring 
prompt action. 


AETNA BALL AND ROLLER BEARING COMPANY 
Division of Parkersburg-Aetna Corporation 


4610 Schubert Avenue . Chicago 39, Illinois 





TUTHILL SIMPLIFIES 
PUMP SELECTION 


New Cataloging Plan Provides Practical Short-Cuts 
to Pump Specifications — Helps You Pick 
The Right Pump for the Purpose 





if Your HYDRAULIC:-SERVICE 


Specifications 
Call for 
Pumps for... 


ecele] i... aa 


TRANSFER 


oni tea] wal, ic) 








Ne ne In:copetitie c ies from 5 to 200 g.p.m. 


and pressures up to 400 p.s.i. 


TUTHILL soon cx sims 
wich PaLegeat Furs 


Write for 
Tuthill Catalog 
103 


Catalog 103 covers the Model CK ball 
bearing series of rotary, internal-gear 
positive displacement pumps. 





f TUTHILL PUMP. col 
/ Dependable Rotary Pumps since 1921 


se ane 
939 East 95th Street, Chicago 19, Mlinois 


va 


Canadian Affiliate: Ingersoll Machine & Tool Co., Ltd. « Ingersoll, Ontario, Canada 
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SAVE DESIGNING AND 
MANUFACTURING TIME 





COMPLETE your special Sealacion 
equipment faster with standard 
components from this extensive 
line. Highest precision and qual- 
ity—many sizes available from 
stock. Get complete details ! 


STANDARD 
@ 


ASSEMBLIES 






Available in 52 types and sizes. 
Basic Type includes male and 
female members, gib and gib 
screws. Assembled Type also has 
return springs, stop screw, Neo- 
prene shield and mounting holes. 
Sliding surfaces furnished either 
Milled or Hand Scraped. Widths 
from 2” to 6”—lengths from 
3” to 16”, 





ASSEMBLIES 


Available in Collet Type for 4", 
3%‘ and \4"’ max. capacity collets; 
Morse Taper Type for No. 0 and 
No. 1 Morse taper shanks; and 
Arbor Type for shankless cutters 
with 0.375" and 0.500” center 
hole. Standard Duty has single 
row ball bearings at both ends; 
Heavy Duty has double row bear- 
ings at front. 


WRITE noc for FREE catalog! 


RUSSELL T. GILMAN, Inc. 


1249 Milton Ave. 
JANESVILLE, WISCONSIN 
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COMPANY 


1955 


Robertshaw-Fulton Controls Company 
Greensburg, Pennsylvania 


Gentlemen: 
Please send detailed information on your type cA 
thermostat. | am interested in application for 


COMPANY 
ADDRESS 
Cir... 





when 


old-fashioned 


fasteners 
won't 
work 


Specify 
BANC-LOK 


” BOUTS 


New, self-locking threaded Inserts 
and Tapped Holes. 


Designed primarily for materials too thin 
or too soft to sustain threads. 


BANC-LOK threaded Inserts are ideal for 
blind fastening, economical, reusable 
and eliminate extra locking devices. 


BANC-LOK Tapped Holes are designed 
for sheet materials too thin to tap. 


BANC-LOK Inserts and Tapped Holes re- 
quire no special tools . . . simply push 
into round holes. Available in aluminum 
alloy, BANC-LOK Inserts may be ordered 
in any size and material. 


Write for samples and catalogue. 


AN APPROVED 


SS 


~—” 
BOUTS: Hhrcrafl, WOT convene | 


BANC-LOK DIVISION 


534 NEWTON TURNPIKE + NORWALK, CONNECTICUT 


How to keep informed 
on the 


part of your business 


AT YOUR FINGER TIPS, issue after issue, 

is one of your richest veins of 

job information — advertising. 

You might call it the “with what” type — 

which dovetails the “how” of the editorial pages. 
Easy to read, talking your language, geared 
specifically to the betterment of 

your business, this is the kind of practical 

data which may well help you do a 

job quicker, better — save your company money. 


Each advertiser is obviously doing 

his level best to give you helpful information. 
By showing, through the advertising pages, 
how his product or service can benefit you 
and your company, he is taking his most 
efficient way toward a sale. 


Add up all the advertisers and you've got 

a gold mine of current, on-the-job information. 
Yours for the reading are a wealth of data 
and facts on the very latest in products, 
services, tools . . . product developments, 
materials, processes, methods. 


You, too, have a big stake in the 
advertising pages. Read them regularly, 
carefully to keep job-informed on the 
“with what” part of your business. 


McGRAW-HILL 
PUBLICATIONS 
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TOOTH 
SPACE 
CUTTER 


Multiple cam and gear part 
produced by the FELLOWS METHOD 


This unusual example of “conjugate” generating evidences the 
great versatility of Fellows standard Gear Shapers. Although 
seven separate set-ups are required — with the various cams and 
gear teeth positioned to a limit of 0.001 inch for alignment — the 


unique advantages of these machines permit volume production 
at low cost, 


A FREE BOOKLET... 
“The Art of Generating 
with a Reciprocating 
Tool”—will show you how 
you can utilize simplified, 
one-piece designs for 
product improvement 


and lower assembly costs. GEAR SHAPER COMPANY 


Head Office and Export Dept., 78 River St., Springfield, Vt 


Branch Offices: 319 Fisher Bldg., Detroit 2, Michigan @ 5835 West North Avenue, Chicago 339, Illinois 
2206 Empire State Bldg., New York 1, N. Y. © 6214 West Manchester Avenue, Los Angeles 45, California 
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ASSOCIATED 
COMPANIES: 


UNGROUND 
BALL BEARINGS 


For All Industries 


ILIAN 


Long life and service are assured you because — 
1. All component parts are machined from steel bars. 
2. Each component part is properly heat treated. 
3. Every Kilian Bearing is designed for a specific application. 
Neoprene and Nylon tired outer races are avail- 
able where quiet operation is desired. 


Distributors in All Principal Cities Catalog on Request 


KILIAN MANUFACTURING CORP. 
SYRACUSE, NEW YORK, U.S.A. 


Kilian Manufacturing Corp. Fischer Bearings (Canada), Ltd. Kilian Steel Ball Corporation 
(Canada), Ltd. 240 Fleet St. East, Toronto 2B, Ont. 100 Wellington St., Hartford, Conn. 


240 Fleet St. East, Toronto 2B, Ont. 











all your 


BRONZE 
CASTING 
PROBLEMS 


and it's 


FREE 


A 46-page, flat- 

opening, flexible- 

bound Reference Book that 
should be in the hands of 
every Engineer who speci- 
fies or uses Bronze. Due to 
the cost of preparing and 


AMERICAN MANGANESE BRONZE iiggeoumumas 


TINY CONVENIENCE OUTLETS 


give your portable appliances, radios, power tools, 
electronic test gear greater utility and ease of use. 
Easy to install — takes absolute 
minimum of ‘pace 


EVELETS, RIVETS OR SPOT 


Drops Minimum 
panel into space 
punch- place back of 


out fast panel 


we) SOLDER TAB Mini-SpACe Outlet — with solder tabs UL approved for 15 


> amps @) 125V or 10 amps @ 250V. Specify #402ACE 


PRE-WIRED Mini-SpACe Outlet — with leads automatically attached to each 


> - contact and assembled into molding. #402ACC with 16 gage wire UL approved 
. = up to 1100 watts. #402ACL with 14 gage wire, UL app. for 15 amps @ 125V 
producing this use- or 10 amps @ 250V Specify part number and lead lengths. 
ful book, we can 


only send it to 
those who request 


» te writing on | a ” > - a of multiple outlets Specify #402AC2C for 16 gage leads, 
x ora! #402AC2L for 14 gage leads. Give part number and 


PARALLEL-WIRED Mini-SpACe Outlet — with two leads automatically at- 


tached to each contact and assembied into molding. Ideal for parallel wiring 


their business letterheads 
—and remember, we have 
over 43 years specialized ™ _ GROUNDING — Simply slip Alden Grounding Adapter Plate over any of 
experience in casting | Simply drill 
Bronzes extra 44” hole 


~~ lead lengths 


above Alden Mini-SpACe outlets and adapt it to accom- 
Oo modate the UL }-prong. parallel blade, grounding plugs. 
PAT 4 ¢ Add “G” to part numbers above (e.g. #402 ACEG) or order 


separately as #€CS402ACG 


Order by number - Samples sent free 


COMPANY Cis 3135 N. MAIN ST., BROCKTON 64, MASS. 


4705 RHAWN ST., HOLMESBURG, PHILADELPHIA 36, PA. 


INA-ALO) 
we Hioen Paonoucts Company 





Smalle: “o* B °) Detachable Miniature 
. ac fone Line ne Fuseholders D4 a” 
Established 1909 ane 
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If you need precision control of gas, vapor, hydraulic pressure 


or vacuum if you need special ports, pressures 
V9 Four-way 


= . ° ° ° 
or voltages or if you need any other variation on standard solenoid 
X5 Explosion- proof 


valves, call in your Skinner engineer first. He is sure to be able to fill your needs, for he can 


draw from more than 100,000 variations on Skinner miniature valves all of which 


V10 Hydraulic 


are leakproof, trouble-free and positive-acting. Some have actually proven 


themselves capable of up to 25,000,000 cycles Call in a Skinner expert today 


V5 Universal 


no problem is too difficult, no quantity too small. 


Write for the new Skinner Solenoid Valve Catalog. On your letterhead, please. 


THE CREST OF QUALITY 


\N/iV 
\ \ eS 


SKINNER ELECTRIC VALVE DIVISION +- SKINNER CHUCK COMPANY ” 
nf 
= 


RIC 1hY@ 


SOLEN 01D 114 Edgewood Avenue 


New Britain, Conn. 


WORLD-WIDE REPRESENTATION — IMMEDIATE DELIVERY ON STANDARD VALVES 
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For Efficiency and Easy 
Starting it Will Pay You 
to Specify All 3 of these 
Fairbanks-Morse Products 
for your Small Gasoline 
Engines... 


Fairbanks, Morse & Co. now offers three 
essential products for small engines—a fly- 
wheel magneto, rewind starter and a cen- 
trifugal clutch all designed to fit your 
engine. 


FLYWHEEL MAGNETO 


This magneto sets a new 
standard in both electri 
cal and mechanical life 
—molded heavy-duty high 
tension coil—large, long- 
lasting breaker points— 
Alnico permanent mag- 


nets—easy starting and top efficiency is a certainty 


REWIND STARTER 


50% lighter than other types of starters 
it is ruggedly constructed principally 
of die-cast aluminum alloy. Instead of 
meshing gears and pawls the starter 
mounts over and engages on a regular 
rope starter pulley. Only ‘4 inch of 
pull is required for engagement. The 
nylon pull cord will last the lifetime 
of the equipment. Starting is un- 
believably easy. 


CENTRIFUGAL CLUTCH 


Simple construction with 

few working parts—tool 

steel in vital parts. These 

clutches are resistant to 

heat and shock and are 

extremely long lived. 

One of the toughest applications for a clutch is a chain saw. 
Approximately 80% of all chain saws are equipped with this 
clutch. A wide range of engaging speeds is available—springs 
are adjusted to fit the specific application 


Get all the facts plus application assistance. Write Fairbanks, 
Morse & Co., Magneto Division, Seloit, Wisconsin. 


FAIRBANKS-MOoRSE 


@ name worth remembering when you want the best 











| 
| 


| 


in terms of a better product, 
in terms of a more 
economical product! 


Gries’ unique techniques make possible 
closer tolerances, cieaner threads, 
greater dependability, durability, die- 
cast uniformity Mass production 
neans lower costs! 


NEW BULLETIN 
AVAILABLE! 

Fact - packed—shows how 
Gries ingenuity and 
money-saving methods 


can solve your fasten 
ings problems 


Send today for your 
copy, prices and samples. 





World’s Foremost Producer of Small Die Castings i 
159 Beechwood Ave., New Rochelle, N.Y. Phone: NEw Rochelle 3-8600 





fb 


SPRINGS 
METAL STAMPINGS 


Rely on 


DUDEK & BOCK 


You get precision WIRE FORMS, 
Springs and Stampings that are 
easily assembled... that with- 
stand stresses... perform under 
the most trying conditions. Rely 
on our free designing service. Our 
EXPERT ENGINEERS will pro- 
duce design that meet your exact 
needs—and save you MONEY! 


=pEEDY DELI vtry 


- WRITE — WIRE or PHONE 
for Estimates and Delivery Dates 


“DUDEK & BOCK 


SPRING MFG. CO. 
4014 W. Grand, Chicago 51, Ill 


Phoue 
DICKENS 2-1020 
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S 


J&L cold drawn ELECTRICWELD tubing 
now available with a 
superior SPECIAL SMOOTH L.D. finish 





Reduces your over-all production 
costs in applications like these. . . 


e cylinder tubing 
e hydraulic and pressure tubing 
e shock absorbers 


e ordnance components 


This new drawn-over-mandrel 
grade tubing with its mirror-like in- 
side surface finish is today busy help- 
ing manufacturers reduce or entirely 
eliminate costly machining on many 


st las 
TEE —— 
! TITLE _ 


Sones + Laug 


STEEL od + Laug — Pittsburgh 
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applications and is being substituted 
for more costly types of steel tubing. 
For example, it may be used, without 
inside honing, for many cylinders 
through which plungers are passed. 
J&L Cold Drawn ELECTRIC- 
WELD Tubing with a Special Smooth 
ID finish combines the physical ad- 
vantages imparted by today’s modern 
electric welding techniques with those 
of cold working. It withstands high 
internal hydrostatic pressures, carries 
heavy torsion loads, resists high-fre- 
quency vibration, and offers a favor- 


Send for your free copy today! 


able weight-to-strength ratio for appli- 
cations in which loading occurs in 
all directions. 

J&L Cold Drawn ELECTRIC- 
WELD Tubing can be furnished in 
its three specifications in OD sizes 
from 34-inch to 24% inches and in 
wall thickness from 20 to 10 gage, 
0.035 and 0.134-inch respectively. 

This new booklet provides the in- 
formation you need . . . specifications 

. tolerances . . . chemistry .. . 
mechanical properties . . . annealing 

. finishes. 


pono o ooo 


Jones & Laughlin Steel Corporation 


Dept. 409, 3 Gateway Center, Pittsburgh 30, Pa. 
I Send me a copy of your new Cold Drawn ELECTRICWELD booklet. 


| COMPANY 


| ADDRESS. — 














ZONE STATE 
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SPEED UP THE 
FABRICATING, 
FASTENING AND 
ASSEMBLING OF 


METAL PARTS Fr ty, @ suse. 


WITH 


WINDILAUNID 
WELDING NUTS! 


Midland Welding Nuts may be the answer to your 
dreams if you’re in a business which fabricates, 
fastens, or assembles metal parts—OR, if you're a 
designer of products incorporating such parts. 


Midland Welding Nuts are welded to the parts 
to be worked so that bolts can be turned into them 
speedily—without the need for any device to hold 
them in place. 


They're just the ticket for those hard-to-get-at 
places. And they stay put—will not work loose or 
rattle. 


Relied on by manufacturers the world over—and 
specified universally by product designers—Midland 
Welding Nuts will lower your assembly costs, speed 
up operations all along the line for you. 


Write or phone for complete information! 


The MIDLAND STEEL PRODUCTS COMPANY 


6660 Mt. Elliott Avenue * Detroit 11, Michigan 
Export Department: 38 Pearl St., New York, N. Y. 


Manutacturers of 


2 


Laboratories 


ELIMINATE 
LIFTING 
JACKS 


Kraiss! Class 72 duplex 
separators are designed 
so that you don’t need 
to use a lifting jack to 
raise the rotary plug 
valve. The valves are de- 
signed to a sufficiently 
wide angle taper — so 
that the plug does 
not wedge on its seat, 
through wear and use. 


Grit, scale and extrane- 
ous abrasive matter set- 
tle on the seat face, 
from using a lifting 
jack. Then, when the 
plug is returned to its 
seat and the valve ro- 
tated, the seat is galled 
and scored. This termi- 
nates the serviceable 
life of your separators 
—and skyrockets your 
maintenance and over- 
haul costs. 


Complete range of sizes— 
from 1%” to 6”; pressures to 
500 psi. Cast-iron, bronze, 
steel, stainless-steel, also alu- 
minum, monel or special 
metals to your specifications. 


Bulletin A-1214 gives full data 
—write for your copy today! 


KRAISSL: 


289 Williams Ave., Hackensack, N. J. 





Automobile and Truck Frames * Air and Vacuum Power Brakes 
Air and Electro-Pneumatic Door Controls 
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ANOTHER GREAT SAGINAW SUCCESS— 


A REVOLUTIONARY “FIRST”—THE 
WORLD’S ONLY BALL BEARING 


SPLINE! 





New Saginaw b/b Spline makes 
all ordinary splines obsolete! 


By applying the well-proved principle 
of the recirculating rolling ball (already 
made famous by the Safety b/b Screw), 
Saginaw has revolutionized spline design! 
The new Safety b/b Spline is so far supe- 
rior to any spline ever before built that 
engineers are eagerly adopting it. 


In any application where column 
length must change under torque load, 
the Safety b/b Spline offers unprece- 
dented freedom from spline restrictions. 


AVAILAE’ = IN ALMOST ANY SIZE, 
BEGINNING AT 34-IN. DIAMETER 
Every Safety b/b Spline is individually 
engineered for its particular application, 
with the wealth of know-how that only 
Saginaw, the pioneer, can offer. Our en- 
gineers are ready and eager to help you. 


WHAT IT IS AND HOW IT WORKS: 


Let's start with the familiar 
principle that there's far 
less friction in rolling than 
in sliding. The average co- 
efficient of friction of the 
sliding spline is .2—while 
that of the ball /bearing 
spline is only .005. 


By applying this principle, 
the Safety 6/6 Spline radi- 
cally increases the efficiency 
of transmitting or restrain- 
ing high torque loads. In- 
stead of sliding against each 
other, the mating surfaces 


glide on rolling balls. 


The steel balls recirculate 
in closed circuits formed by 
mating longitudinal race- 
ways spaced around the cir- 
cumference of both the 
inner and outer splines. Ball 
guides return the balls to 
their starting point. 











Averages 40 


Times Lower 
Coefficient of 
Friction Than 
Sliding Splines! 


Imagine what this tremen- 
dous advantage can mean in 
your products or processes! 
The Safety b/b Spline can be fitted 
with integral gears, clutch dogs, 
bearing and sprocket seats or other 
attachments for use with electrical, 
hydraulic or pneumatic units—form- 
ing a unit with unprecedented possi- 
bilities for the imaginative design en- 
gineer. It can enable you to: 

ACHIEVE THE ‘"IMPOSSIBLE’’— 
By reducing weight and space require- 
ments, the Safety b /b Spline permits en- 
gineering designs hitherto impractical. 
INCREASE DEPENDABILITY— 
Greatly decreased friction means less 
wear—longer life—safer, more de- 


pendable operation is assured. 





SEND FOR FULL DETAILS TODAY! 





New Sofety b/b Spline Bulletin includes design dato 
to facilitote your preliminary planning. Just write on 
your compony letterhecd to: 
* 
Bhering b line by ote ANGQU 


STEERING GEAR DIVISION © GENERAL MOTORS CORPORATION © Saginaw, Michigan 
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Molded ; : 


BLACKNYLON. 


NYLON 
Cable Clips 








the Beste Which Reference 


Do You Use for 


tn Custom Compression Molding | Electrical Symbols 


and Standards? 


Because there is no general agreement 


With over 30 years of molding and tool and die making exper- on graphical symbols for electrical com- 
ponents, it is difficult to select one ref- 


ience, KUHN & JACOB can show you how to save time and erence source as standard . . . partic- 
ularly when most versions offered are 
expense and still get the best in plastic moldings. too complex for easily creating and in- 
terpreting design drawings. 


However, a start toward eliminating this 
problem has already been made. We've 
pression molding of thermosetting plastic materials. printed for the use of all designers and 
draftsmen a two-color folder illustrat- 
ing the symbols which we think best 
meet the need for simplicity. The ma- 


. P terial is based in the main on the Engi- 
Write, on your letterhead, for copies of two new book- acest Deatiing Santinds of the Pood 


lets: “How to Buy Custom Molded Plastics’ and Motor Company, backed up with data 


“Plastics, — The Story of An Industry.” from the American Standards Associa- 
tion, and from the National Machine 
Tool Builders’ Association. Copies are 
available at 15c. each. 


(i KUHN & J p.Yoae) ;: READER SERVICE Dept. 


Product Engineering 
McGraw-Hill Building, 

MOLDING & TOOL CO. sew You 34.0 ¥. 

1230 SOUTHARD STREET, TRENTON 8, N. J. 


Remember that name — KUHN & JACOB — specialists in com- 
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Chicage 


“TO SERVE YOU BETTER” 


Belden Manufacturing Company « 








1955 


WIREMAKER FOR INDUSTRY 
SINCE 1902 : 


—e 
ax <a a ta 
wYoQvuU 
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PLASTIC EXTRUSIONS 


@ WE HAVE COMPLETE DESIGN SERVICE 
@ WE MAKE OUR OWN DIES 
FOR YOU * + a aE chasomnes 
@ WE HAVE ALL MODERN 
EXTRUSION EQUIPMENT 


McGRAW-HILL 


WRITE TODAY 


WESTERN TEXTILE PRODUCTS CO N 


EXTRUDED PLASTICS DIVISION 
2131 HICKORY ST. 
$T. Lous 4, MISSOURI 


A SHORT, SHORT STORY 
of VIKING PUMPS 


and the handling of Petroleum Products 


Petroleum 
Pump Products Pressure Application Service 








Positive LP.Gas 100 PSI Y Transferring | Bulk Station 

Smooth dviation | Genera Fueling oe 

Self uel rocessing 

Priming Naphtha Purpese — Field Gathering 
ooting Refini 

VIKIN Gasoli ng 

: a rabies Spraying Pipe Line Coating 


Rotary Fuel Oil i ‘ 
Ren, Filtering Heating 
Pumps Diesel Fue Duty Poner 


150 Wrdredlic Coating Diese! Engines 


Cataloged 500 PSI Loading & Dry Cleaning = h 

models Bunker C Hydraulic Unloading Road Distributors > whatever - 
Thousands Lube Oil Oil Hydraulic fovea 

Grease , 


a our 
f Special Machinery es ae a 
Modes | Asphalt Barge & Tanker Sesade > publication needs... 




















_ ~ | Equipment Manuals — Product Cata- 
More Viking Pumps are used for these services ; | logs — Handbooks — Training Aids — 


than any other rotary pump. For latest in- ! ', | Industrial Relations Literature — Pro- 
formation, ask for catalog 55S x today. ae ae cedural Guides — Engineering 


wit % | Presentations ———and any type of 
: ? | technical literature 


- 4 , pa | use our speciqlists in——— 
. i 4 WRITING .. . EDITING 
VIKING PUMP Com . : = le ILLUSTRATING ... PRINTING 
5 Cedae Falld:towo, U:S'A. ° In Canada, va "ROTO-KING® puma’ ae McGRAW-HILL 
/. = 5 ~ See our catalog in Sweets = a "ie Technical Writing Service* 
ah akan lita teas Mi PS a 330 West 42nd St., N.Y.C. 36 
THE ORIGINAL “‘GEAR-WITHIN-A-GEAR’’ ROTARY PUMP LOngacre 4-3000 
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iE 


win POUT al 


germanium power recti 


The benefits of Federal’s exacting standards of 

fabrication and testing are now within reach 

of every user of germanium rectifiers. Federal Hl 
craftsmanship assures at least 20% lower reverse ; a 

current than the RETMA specifications for every _ 
IN91,IN92, and IN93 rectifier. 

FEDERAL, pioneer developer and manufacturer of gs 
semi-conductor products, has just completed a 

major expansion of its germanium rectifier 

production facilities ... NOW, production 


quantities of diffused junction rectifiers are types: IN91 + IN92 + IN93 + IN368 
available for general industrial use. 


1 EB. <opuanenammnntamae TF ep Ly 


PEAK FORWARD CURRENT (AMPS) 
2S, 


ELECTRICAL RATINGS 


(based on 55° C ambient T., resistive loads, 60 cycle input) 
CHARACTERISTIC meg Ing2 In93 Dynamic Voltege-Current Characteristics 
Peak Inverse Voltage, Max. (volts) 100 200 300 of IN92 (at 55°C., 60 Cveles) 


RMS Input Voltage (volts) 70 140 210 


RMS Input Voltage 
(capacitive load) (volts) 35 70 105 


DC Ovtput Current, Max. (ma.) 150 100 75 
*Leakage Current at Rated Peak 
Inverse Voltage (ma) (Retma Limits) *2.7 *1.9 *1.2 


*Limits established by Federal ossure at least 20% less leakage. 


1N368 Designed for magnetic amplifier and blocking applica- 


100% OF FEDERAL GERMANIUM RECTIFIER tions where very high forward-to-reverse current ratios and high 
PRODUCTION IS 100% TESTED efficiencies are required. Meets all RETMA specifications! 


For more information about Federal Germanium 

Diffused Junction Power Rectifiers call Nutley 2-3600, IN368 ELECTRICAL RATINGS 
or write to Dept. F-742. Maximum Peak Inverse Voltage .. «+. 200 volts 
Maximum DC Ovtput Current .... , ; 100 mo 

RMS Voltage ‘a 140 volts 
Continuous Reverse Working Voltage ... .. . 150 volts 

Max. Leakage Current at 150 Volts Reverse pc ..- 300 microomps DC 























Federal Telephone and Radio Company 
A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
COMPONENTS DIVISION + 100 KINGSLAND ROAD « CLIFTON, WN. J. 


In Conoda: Standard Telephones and Cables Mfg. Co. (Canada) Lid., Montreal, P. Q, 
Export Distribytors: International Standard Electric Corp., 67 Brood St.. New York 
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THERE 1S AW EES conv7Roc 
70 tit Your Weeds 


Full accessibility in a 
small package. 


AL. 
MAGNETIC 
STARTERS 


with Plasti-Clad 
Magnet Coil 
. 


Write for 
Bulletin 605 


Contacts, coil and thermal ele- 
ment replacement with use of 
screwdriver only. Magaet coil 
—in molded phenolic case 
with riveted terminals—is 
completely embedded in a 
rock-hard resinous material, 
thus protecting against oil, 
dirt, moisture and normal me- 
chanical damage. 





50% smaller — lighter. 


R-B-M 22204-0 meets AN 
3304-1 specifications, R-B-M 
engineers have developed the 
22300-0 currently used in 
government electronic, air- 
borne and ground equipment 
—as the electrical and mechan- 
ical equivalent of the AN 
3304-1, yet 50% smaller in 
size with 42 the weight. 


HERMETICALLY 
SEALED 
RELAYS 


Write for 
Bulletin ASR 


22300-0 





2-8 poles Non-Reversing. 
2-5 poles Reversing. 
25 Amp — 600 AC Max. 


Contacts can be replaced with- 
out removing wiring. To 
change coil, remove magnet 
frame and coil assembly only. 
10 and 15 amp. poles can be 
changed from normally open 
to normally closed by using 
screwdriver only. 


INDUSTRIAL 
CONTACTORS 


with Plasti-Clad 
Magnet Coil 
Write for 
Bulletin 600 


@eeeeeeeeeeeeee eee ee ee 
@eeeeeeeeeoeaoeoeoeoeoeeeee eee 





Low cost. Small size. 
Dependable performance. 
Available in many contact 
arrangements. 


GENERAL 
PURPOSE 
RELAYS 


Write for 
Bulletin 570 


Whatever your needs for inex- 
pensive, dependable relays for 
commercial applications—in- 
vestigate R-B-M General Pur- 
pose Relays. 


Other R-B-M products include: motor overload protectors, 
motor starting relays and low voltage DC electrical devices. 


Consult R-B-M On Your Control Problems — Write Department C-10 


Controls for Electronic, 
R- B-M DIVISIO » Refrigeration, lass 
dustrial, Appliance, 
ESSEX WIRE CORPORATION Communication and 


Logansport, Indiana Automotive Industries 








GET ALL THREE 


BETTER PERFORMANCE 
BETTER PRICE 
BETTER DELIVERY 
transmission linings, 


thrust washers and 
clutch facings 





for AUTOMATIC TRANSMISSIONS 
and TORQUE CONVERTERS 


Your Best Bet is 


Wortb BesTos 


—Specializing in the 
manufacture of fine friction 
materials for over 30 years! 


Finer friction formulas, developed 
exclusively by World Bestos, as- 
sure superior performance in dry 
or oil-bath operation. Flat, flexible 
strips, rigid curved segments, center- 
perforated discs or other molded 
shapes developed and manufac- 
tured to your specifications. Also 
industrial brake friction materials; 
spring liners; inserts and snubbers. 
World Bestos’ broad experience 
and extensive production facilities 
offer attractive price and delivery 
advantages. 


@ Send prints or specifications for price 
and delivery information to WORLD 
BESTOS, Industrial Products Section, 
New Castle, Indiana; Phone 2360. 


Wortib BesTos 
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CHECK THE ADVANTAGES 
OF STAINLESS 


a 


PSTEEL FASTENERS 





Crucible 
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V tor boosting product quality! 


Where appearance and performance call 
for quality parts, don’t overlook the ad- 
vantages of stainless steel fasteners. Take 
the illustrated E. W. Ferry fasteners, for 
example. They’re priced right in line with 
quality fasteners of other materials. Yet 
they offer all the extra qualities stainless 
steel brings to any part — high tensile 
strength . . . attractive, rust-resisting finish 


... and remarkable resistance 

to heat and corrosion. In almost 

any application they outlast, many 
times over, fasteners of nonresistant or 
plated metal. They cut maintenance costs, 
too. For even after years of service, dis- 
assembling rust-free stainless fasteners is 
always a fast, easy operation. 


V for reducing production costs! 


The hardness of stainless steel fasteners 
results in substantial savings on the assem- 
bly line. Work is faster, results are better 
— simply because stainless screw-heads 
are less apt to burr and nick. This means 
major savings, for even a slipping screw- 


driver can seriously damage both the 
screw and the parts being assembled. 
Stainless steel fasteners cut tooling costs, 
too. For they are now available in practi- 
cally every size and description. 


Crucible now offers stainless fastener wire 
in all diameters . . . in suitable tempers . . . 
in a variety of finishes, including bright 
and several metallic and nonmetallic coat- 
ings . . . in all standard grades. For prompt 
delivery of the stainless steel wire you 
need — or for your free copy of Crucible’s 
new, 32-page catalog “Rezistal Stainless 
Steel Wire” — call or write to Crucible 
Steel Company of America, Henry W. 
Oliver Building, Pittsburgh 22, Pa. 


first name in special purpose steels 


Steel Company of America 
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For long life under 
extreme conditions of shock, 
vibration, corrosion, 
humidity and temperature 


~ Gendiix 


HEAVY-DUTY 


ELECTRICAL CONNECTOR 


Here is the electrical connector designed and built 
for maximum performance under rugged operating 
conditions, 

Intended for use with jacketed cable and not re- 
quiring ground return through mating surfaces, this 
connector incorporates sealing gaskets at all mating 
joints. 

W-Type Bendix* Connectors also incorporate 
standard Scinflex resilient inserts in established AN 
contact arrangements. Shell components are thick- 
sectioned high-grade aluminum for maximum strength. 
All aluminum surfaces are grey anodized for protec- 
tion against corrosion, 

For the real tough jobs, be sure to specify the 
W-Type Electrical Connector. 

Our Sales Department will gladly furnish com- 
plete specifications and details on request. 

* TRADE-MARK 


SCINTILLA DIVISION 


SIDNEY, NEW YORK 


AVIATION CORPORATION 


type 





enix S 


Export Sales: Bendix International Division, 205 East 42nd St., 
New York 17, N. Y. 
FACTORY BRANCH OFFICES: 117 E. Providencia Ave., Burbank, Calif. 
Stephenson Bidg., 6560 Cass Ave., Detroit 2, Mich. © 512 West Ave., 
Jenkintown, Pa. © Brouwer Bidg., 176 W. Wisconsin Ave., Milwaukee, 
Wisc. © American Bidg., 4 S. Main St., Dayton 2, Ohio © 8401 Cedar 
Springs Rd., Dallas 19, Texas 











“-e NYLON GEARS 


CAN SAVE YOU UP TO 0p 0 
ON GEAR COSTS..... 


OR over a decade we 
have been manufacturers 
of fine pitch gears. In this we 
are serving some of Amer- 
ica’s most particular users 


° of precision and commercial 


QUIET 
. 


DURABLE Now we have added a com- 
e pletely equipped depart- 
EFFICIENT ment for producing Nylon 
ites Lass Gears. Because of our past 
LUBRICATION experience and our facilities. 
+ we are a logical source for 
Nylon Gears. We can mold 

large quantities at savings 

up to 90%. We can cut small- 

er quantities from molded 

blanks at definite savings. 

We can produce experimen- 

tal work cut from Nylon bars. 


gearing. 


A Nylon Gear can mate with a 


be adapted to your use. 





(When you think of gears... in ony material . . . think of GEAR MEN 


PROCESS GEAR CcoO., INC. 








\ 4602 WEST FULLERTON AVE. CHICAGO 39, ILLINOIS y, 





Product Engineering — October, 1955 





SPECIFY... PEERLESS INSULATION 


The ORIGINAL Fish Paper and still the most widely used 





Peerless, according to Noah Webster, means 
“without equal.’ Peerless Insulation was the first 4 a 
fish paper and has been accepted as the in sheets, rolls and coils a all 
standard ever since. Motor and generator practical wictns | and thick- 
manufacturers and makers of electrical equip- nesses from .004" to Y*’. 
ment find that strong, smooth Peerless Insulation 
meets their requirements fully. Constant research 
and rigid quality control assure these essential 
properties .. 


¢ High dielectric strength * Bending strength with 
or against the grain ¢ Excellent flexibility ¢ WA TIEONAL 
Ample springiness * Uniform thickness * Unusual VULCANIZED FIBRE CO. 


mechanical strength * Outstanding toughness * 
Light weight ¢ Superior forming qualities WILMINGTON 99, DELAWARE 


Peerless Insulation is available 


Write for 16-page General , 
Catalog, Attention Dept. B-10. 


ONLY NATIONAL MAKES PEERLESS INSULATION 


Applications for Peerless Insulation include: Duct forms, armature slot insulation, liners, washers, coil insulation, arc shields and formed specialties. 
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eL0w 


2-5? 


Vou'll be surprised at these figures 


Thanks to the thrift of employed Americans and 
the cooperation of 45,000 companies which have 
enrolled more than 8,000,000 men and women in 
the Payroll Savings Plan— 


@ Sales of E and H Bonds (H Bond is the current-income 
companion piece of the E Bond, sold only to individuals 
and purchased in larger denominations by executives) in 


1954 totaled $4.9 billion, a new peacetime record. 


@ Sales in 1954 exceeded all redemptions in that year of 
matured E Bonds and unmatured E and H Bonds by more 
than $400 million—the highest net amount since 1949, 








@ Cash value of E and H Bonds outstanding reached a new 
record high of $38.2 billion, a gain of $1.5 billion in 1954. 


@ This $38.2 billion cash holding by individuals represents 
14% of the national debt. Never before has the national 


debt of our country been so widely held. 


These figures, far more effectively than mere words, 
tell the story of The Payroll Savings Plan—why it 
is good for America, why it is good for business. If 
you do not have the Plan, or if you have the Plan 
and your employee percentage is less than 50%, 
phone, wire or write to Savings Bond Division, 


U. S. Treasury Department, Washington, D.C. 


The United States Government does not pay for this advertising. The Treasury Department 
thanks, for their patriotic donation, the Advertising Council and 


Product Engineering 
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* 


NMicLouth 


STAINLESS 


Steel 


The beautiful bright molding and trim that style 

your car are made of non-corrosive, easy to clean 
Stainless Steel. Designers of automobiles and hundreds 
of other products specify Stainless Steel 

for its many valuable properties. 

For the product you make today and the 

product you plan for tomorrow specify McLouth 


high quality sheet and strip Stainless Steel. 


McLoutuH Stee. CorPporRATION 
Detroit, Michigan 


MANUFACTURERS OF STAINLESS AND CARBON STEELS 
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Photo courtesy Martin Aircraft 


Martin Jet Bomber B-57B—package of engineering ingenuity 
wields new speed and mobility in this 


* Modern Arm of the Air Force x 


Wrapped up in this modern arm 
of the skyways is the wizardry of 
Martin engineers—masterminds 
who gave this fighting bomber a 
supremacy of visibility, mobil- 
ity, speed and control. 

In the success of this fighting 
craft, Continental takes modest 
pride in being selected to engi- 
neer and supply many of the 
molded and extruded rubber 
parts. A typical example is the 
cockpit seal which must not 
craze plexiglass and yet must re- 
main flexible even at —70°! 


Compounding and extruding 
rubber that will not craze plexi- 
glass is a problem in itself. Pro- 
ducing rubber to remain flexible 
at — 70° is still another. Further- 
more, this part must have an 
exceptionally low compression 
set in order to retain its perfect 
seal. Resistance to every weath- 
er condition is also a must. 


Producing a rubber part to 
meet all these critical specifica- 


tions was a real challenge! Prop- 
er plasticizers had to be chosen, 
extensive laboratory tests con- 
ducted, and special handling 
was necessary to maintain the 
extremely close tolerances re- 
quired. A challenge that Con- 
tinental met and exceeded be- 
cause of their 50 years’ skill and 
experience in the specialized art 
of molding and extruding rubber. 

The technical assistance of- 
fered for this part typifies the 
service available at Continental. 
When you need “‘engineered rub- 
ber parts,”’ enlist the service of 
specialists—consult Continental. 
Engineering catalog. 

In addition to custom-made 
parts, Continental offers an ex- 
tensive line of standard grom- 
mets, bushings, bumpers, rings 
and extruded shapes. Hundreds 
of these are shown in the No. 
100 Engineering Catalog. Send 
for a copy or refer to it in Sweet’s 
Catalog for Product Designers. 


Another uddivonnt in PO BBELPR 
onginceed Yi, CONT/NENTAL 


CONTINENTAL RUBBER WORKS - 





Want Help with Your 
Design Problem? 


Hundreds of America’s consult- 
ing design engineering firms are 
prepared to give you assistance 
when your own facilities are over- 
crowded . . . they're organized to 
complete projects quickly when 
speed in development is essential 
... and they often can give you a 
fresh viewpoint on product design. 


These are just a few reasons 
why you may find it profitable to 
call in one or more of these con- 
sulting firms. And whether you 
may need the assistance of a con- 
sulting firm now or in the future, 
we can help you locate the firm 
or firms best able to service your 
needs. We recently completed a 
study of the consulting engineers 
that subscribe to Product Engineer- 
ing. The information compiled has 
been indexed and filed by our Re- 
search Department, and is avail- 
able to you. 


The files, for example, contain 
data on firms which do up to $5- 
million in business annuaily .. . 
employ from one to as many as 
500 engineers and technicians .. . 
and which, in most cases, can de- 
sign any kind of machinery and 
equipment. These companies also 
specified the one or more areas of 
design—-mechanical, hydraulic and 
pneumatic, electronic and electri- 
cal, appearance, and other types— 
in which they work. 


Almost all of these organizations 
indicated that their services are 
complete to the extent of specify- 
ing materials and components, pre- 
paring bills of material and work 
drawings for the products they de- 
sign. They also stated the geo- 
graphical areas in which their 
services are available. And many 
companies, in addition to replying 
to our questionnaire, furnished 
bulletins and brochures covering 
their activities, photographs of 
products designed, and lists of cli- 
ents served and patents awarded. 


To take advantage of this wealth 
of data, call or write our Research 
Department. There's no cost or 
obligation, of course. 


Product 
Engineering 


McGraw-Hill Building, New York 36, N. Y. 
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Ferulok flareless fittings, featuring the 
visible “bite”, are especialiy for high- 
pressure, heavy-wall tubing. Cutaway 
shows why vibration won't break the seal. 


New Intru-lok tube fittings can be quick- 
ly installed by anyone. Simply push tube 
in, then tighten nut. Design eS instru- 
mentation lines of 4 through 4 inch,O.D. 
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“Tube up and 
forget it” 


with 


leakproof 


Parker fittings 


Triple-lok flare fittings are the easiest, fastest and safest 
way to tube up even in close quarters. They are absolutely 
leakproof even under the severest conditions of vibration, 
high pressures and temperatures. Triple-lok fittings meet 
J.L.C. and S.A.E. Standards plus specifications of the A.S.M.E. 
Code for Pressure Piping. Available for tubing outside di- 
ameters from ¥g through 2 inches. More Triple-lok fittings 
are used on industrial machinery than any other fittings. 


New Hoze-lok fittings and hose assem- 
blies (for medium and high-pressure 
hydraulic service) offer better perform- 
ance, easier make-up, greater re-usability. 


Other Parker products include new 
hydraulic control valves, check valves, 
accumulators and O-rings. Mail the 
coupon for the fitting catalogs you want. 


arker 


New Weld-lok fittings are machined 
from high-quality steel or stainless-steel 
bar stock and forgings. They are avail- 
able for tubing 4 through 2 inches, O.D. 


TUBE AND HOSE 
FITTINGS DIVISION 
Section 411 


The Parker Appliance Co. 

17325 Euclid Avenue neane 

Cleveland 12, Ohio ‘Wee 

[] Send Triple-lok & Ferulok Catalog 
No. 4300 

| Hoze-iok Catalog No, 4400 

[ ] Weid-lok Catalog No. 4370 

[_} Intru-lok Catalog No. 4320A1 


Nome Title 
Company 
Address - 


EE 


Hydraulic ond fluid 
system components 





APOLLO 


Liépeic SELECTING — [irises mvt 
ca STEPPING RELAYS ieee 


steel + copper 


WILL HELP YOU SIMPLIFY brass + zine 


,; aluminum 
REMOTE SELECTION of CIRCUITS! READY FOR 


IMMEDIATE FABRICATION 


Here is the modern 
low-cost short cut to 
greater beauty for 
your product and 
increased economy 

for your manufacturing 
operations. 





APOLLO sheets, strips 
and coils...metallic, 
mechanical or 
enameled finishes 

. can lower your 
production costs up to 
50% compared to piece- 
plating and individual 
finishing methods. 


‘ : 
A few exomples of standard Model, Ledex relays. Use the APOLLO'S high produc 
1” squares in the background to estimate size of the relays. tion facilities are 

geared to cost econ- 

omy ...to provide 


Ledex Relays are available to perform nna tn etn 
a variety of switching jobs... sible variety of finishes 


STEPPING... COUNTING... ADDING caeianixhii” 
AND/OR SUBTRACTING... PROGRAMING... ate sella 


CIRCUIT SELECTING...and HOMING. |) <@@& -y Metals are readily 





fabricated in accord- 
ance with all sheet 
metal and machine 


SEND US, ON YOUR LETTERHEAD, THE a ice cities: 

DETAILS OF YOUR SWITCHING REQUIRE- <7 

MENTS AND LET LEDEX ENGINEERS on erate * Soe 
WORK WITH YOU TO DETERMINE Ke Serene pie oe i 


IF LEDEX RELAYS ARE THE ANSWER. 5 Request bulletin, 
. How to Put the 


Ba ‘ Pre-Finishing Touch 
4 on Greater Profit! 
ee G@ IN 


123 WEBSTER STREET, DAYTON 2, OHIO Mm APOLLO METAL WORKS 


IN CANADA. MARSLAND ENGINEERING LTD., KITCHENER, ONTARIO 





6682 S. OAK PARK AVE. 
CHICAGO 38, ILL. 
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This Army of Specials Marches to Save You Money 


Here are a few of the many specials produced by Harper to save industry 
money—to do a better job. 


Many used to be milled from bar but Harper engineers and metallurgists 
developed methods of cold-forming them with these results: 
e Important savings in cost 
e Faster production 
e No metal wasted 
e Usually a cleaner, stronger, better finished product 


If you are using parts like these of any metal other than plain steel in 
quantity, it will pay you to check with Harper no matter how you are 
producing them. 

Remember also that Harper is the largest manufacturer specializing in 
standard bolts, nuts, screws, washers and rivets of all non-ferrous metals 
and stainless steel. Stocks available in every market area for immediate 
delivery. Check the Harper branch or distributor near you. 

THE H. M. HARPER COMPANY 
8203 Lehigh Avenue, Morton Grove, III. 


Specialists in all corrosion-resistant fastenings 


Bolts « Nuts « Screws ¢ Rivets « Washers 


of 


Brass « Bronze « Monel « Aluminum « Stainless 


1. Copper Contact 
2. Copper Lead 

3. 
a 


. Aluminum Hex Head Air 


Brass Hi-torque Brake Band Bolt 


Pressure Bolt 


. Silicon Bronze Transtormer 


Adjusting Screw 


. Silicon Bronze Terminal 
. Stainless Steel Groove Pin 


. Silicon Bronze Molded Plastic 


Insert 


. Stainless Steel Focusing Screw 
. Stainless Steel Hinge Pin 

. Brass Hold-down Screw 

. Brass Terminal Block Screw 
. Monel Eye Bolt 

. Copper Conductor Pin 


. Stainless Steel Hex Head Stem 


Bolt 


\ee\ q\3 @ BEV is: 


OVER ‘7000 ITEMS IN STOCK...HARPER DISTRIBUTORS EVERYWHERE 


RB 
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EVERLASTING FASTENINGS 








BRISTOL Y SCREWS SHOWN are 2% times actual size. 


Miniature Socket Screws 
Down to No. 0 for 
Every Application 


These Tiny Socket Screws are Standard with Bristol 
in sizes from No. 0 and up in Bristol's Hex and 
Multiple-Spline Socket Set and Cap Screws — in 
alloy and stainless steel. 


We have been specializing in small-size socket screws 
for many years and have been making them by the 
millions in sizes down to No. 0 since 1950. 


Gear-like teeth in Bristol’s Multiple-Spline Socket 
enable the wrench to actually pull the screw around. 
All wrenching force is transmitted into rotary power. 
As a result these tiny screws can be wrenched 
tighter . . . to hold tighter. 


Designed to fit right in with today’s automation tech- 
niques, millions of Bristol's Multiple-Spline Socket 
Screws are used every year by leading makers of 
computers, instruments, guided missiles, razors, 
cameras and other precision products. 


Ask your industrial distributor for Bristol's Multiple- 
Spline Socket Screws today. He’s got them in sizes 
down to No. 0 wire. A54 








Bristol’s Hex Socket Screws Bristol's Multiple- 
= Spline Socket Screws 


is fe 


Standard in sizes as small as No. 0 in Alloy Steel and Stainless Steel. 











BRISTOL'S 


BRISTOL 


THE BRISTOL COMPANY, S 


SOCKET SCREWS 


Parts. Assemblies. Up to 150 Ibs. Given 


Vibration Fatigue Test on the 


ALL AMERICAN Model 150 HLA-D 


This heavy duty, precision machine—newest in the All 
American line—subjects parts or equipment up to 150 lbs. 
in weight to thorough, accurate vibration fatigue test. 50% 
overload factor. Sturdy, anti-friction bearing mechanism. 
Range Selector (automatic frequency control) changes ac- 
celeration automatically from 10 to 60 cycles per second 
and back, or any choice of cycles within that range. After 
finding critical vibration point, frequencies can be held 
there to determine final breakdown of part being tested. 
Produces vibration horizontally in simple harmonic mo- 
tion. 


Recommended for testing of electronic, electrical, aircraft, 
ordnance, automotive, projection, and other equipment. 
Learn the numerous advantages of vibration fatigue test- 
ing; send for copy of Catalog F which contains helpful 
data, nomograph chart, lists typical users and applica- 
tions and shows all models. Write to ALL AMERICAN 
TOOL & MFG. CO., 8021 Lawndale Avenue, Skokie, III. 


ENGINEERED 10 YOUR PRODUCT 


Dormeyer Solenoids are built to your specifications 
in every detail. Constructed from only the finest 
materials, each unit is carefully inspected for uni- 
form high quality. 


No matter what your requirements are, we will 
supply them. Expanded facilities enable us to offer 
the widest variety of solenoid types in the industry. 


DORMEVER TRANSFORMERS AND COILS 


uv Built to the same high engineering 
standards as Dormeyer Solenoids. 
Compact, efficient—outlast equipment 
life. Coils to No. 50 wire. 


PROMPT DELIVERY IN 
ANY QUANTITY 


Send specifications for free estimate. 
Request catalog giving full engineering data. 


DORMEYER INDUSTRIES 


N CHICAG AND KENTLAND, INDIANA 


3414 MILWAUKEE AVENUE CHICAGO 41, IiLINOIS 
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More and More Firms are Choosing Copyflex Because... 


~ 


y I 


New, Heavy~-Volume 
Copyflex Model 500... 
40 f. p. m. Speed, 46-inch 
Printing Width... 
$3,250.00 f. o.b. Chicago 


COPYFLEX 


is the Choice of Everybody 
in the Drafting Department! 


There is no dissatisfaction where Copyflex reproduction vacuum feed, positive separation of tracings, feed release 
machines are used. Department head, operator, drafts- treadle, adjustable light shield, extra-large stacking trays 
man ... each knows reproduction and prefers Copyflex; 
each benefits by Copyflex, 


The Department Head, who keeps tab on 4 3 van seamen poate Capytien Samese Ot 
* i F ae turns out flat, dry, easier-to-read prints of his 
production and costs, prefers Copyflex because SE” Renidiiets ooh ll didaitiin Siinn ie Bien tenes none 
of its high-volume economy. Here is the high- ~ Sa nd - ry y pr 
est practical speed consistent with quality 
printing, as fast as 40 feet per minute and for a cost as 
low as 2c a square foot, depending on the model you 
need. No venting, plumbing, or auxiliary equipment 
means no installation costs, minimum maintenance. 


speed and simplify the operator's work. 


duction at its best—clean, black-on-white lines 
of uniform density and high contrast 


In short, everybody likes Copyflex because it’s the 
only reproduction process that gives you quality prints 
at low cost, plus problem-free installation and operation 
The Operator prefers Copyflex because it is That’s why more firms are switching to Copyflex! You 
clean, completely free from fumes and odors, owe it to yourself and your company to investigate 
easy and fast to operate. Such features as Copyflex advantages. Mail coupon today 


BRUNING T Charles Bruning Company, inc., Dept. 103-0 
4700 Montrose Ave., Chicago 41, illinois 
Please send me information on Copyflex 
Reproduction Machines. 
Best Process! Best Machines! 
Best Selection of Materials! Name __ Tidle____ 


Company 
Address 














Specialists in Copying Since 1897 
CHARLES BRUNING COMPANY, INC. 4700 MONTROSE AVE., CHICAGO 41, ILL. 





2] 
< 


County 








r------- 
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CUTLER-HAMMER 


FOR 
LINEAR 


BULLETIN 10316 


LIMIT SWITCHES 


TRAVEL 


‘S 


FOR as 


ROTARY 


TRAVEL 


Both Cutler-Hammer Limit Switches shown above are widely 
preferred because of their tremendous range of adjustment, 
flexibility of application, and dependability of operation. 


THE BULLETIN 10316 TYPE F 


linear travel limit switch is 
used on many different 
types of machines, machine 
tools, cranes and hoists, to 
reverse motors, to initiate 
iutomatic cycles. Operat- 
ing heads mount in any one 
of 4 quadrants, making it 
easy to position switch. 
Roller lever, push roller or 
push rod operating heads. 
Roller lever sets in 90 posi- 
tions 4 degrees apart. Trip 


in both directions, or trip 
in one and by-pass in other 
direction. Two circuits, one 
normally open, one normal- 
ly closed. Contacts adjust- 
able for different overlaps 
or no overlap. Twin-break, 
quick make and break, sil- 
ver-to-silver contacts. Dur- 
able, rugged construction. 
All standard enclosures. 
Maximum ease of wiring 
and accessibility. 


THE BULLETIN 10316 TYPE J 


rotary travel limit switch 
used on reciprocating 
equipment, machine tools, 
motor-operated doors and 
windows, baling presses, 
hoists, etc., to limit the 
number of shaft rotations. 
Adjustable in increments of 
1/20th of a turn, between 
l¢turnand 100turns. Re- 
sets on %th turn in reverse 
direction. Adjustment knob 
outside case. Available in 
2 circuits with normally 
closed contacts easily 
changeable to normally 


open contacts. In 4 circuits 
with normally open or nor- 
mally closed easily change- 
able to 2 normally open, 2 
normally closed. Both sizes 
are available in NEMA 4 
watertight and NEMA 5 
dusttight construction. 
Write for further details 
now. 

CUTLER-HAM MER, 
Inc., 1332.St. Paul Ave., 
Milwaukee 1, Wisconsin. 
Asseviate: Canadian Cutler- 
Hammer, Ltd., Toronto 
Ontario. 


THIS FELLOW IS TRAINED IN YOUR BUSINESS. His 
main duty is to travel the country — and world 
— penetrating the plants, laboratories and man- 
agement councils... reporting back to you ev- 
ery significant innovation in technology, selling 
tactics, management strategy. He functions as 
your all-seeing, all-hearing, all-reporting busi- 
ness communications system. 


THE MAN WE MEAN Is A Composite of the edi- 
torial staff of this magazine. For, obviously, no 
one individual could ever accomplish such a 
vast business news job. It’s the result of many 
qualified men of diversified and specialized 
talents. 


AND, THERE'S ANOTHER SIDE TO THIS ~COMPOSITE 
MAN,” another complete news service which 
complements the editorial section of this maga- 
zine — the advertising pages. It’s been said that 
in a business publication the editorial pages tell 
“how they do it”—“they” being all the industry’s 
front line of innovators and improvers —and the 
advertising pages tell “with what.” Each issue 
unfolds an industrial exposition before you — 
giving a ready panorama of up-to-date tools, 
materials, equipment. 


SUCH A “MAN” IS ON YOUR PAYROLL. Be sure to 
“listen” regularly and carefully to the practical 
business information he gathers. 


MCGRAW-HILL PUBLICATIONS 
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sree. GRAY IRON 
ensile strength peg ype 
61,800 psi 20 to 30,000 psi 


WELDED DESIGN 
COSTS 36% LESS 


.. lighter 
yet more rigid 


Bsa of producing this oversize steady 
rest for a Boye & Emmes engine lathe 
has been cut 36% by designing for welded 
steel construction. New design is stronger, 
more rigid and easier to mount on the lathe 
because it is lighter than comparable capac- 
ity Cast iron rest. 


Additional savings of $320.00 resulted by 
eliminating the need for a pattern. No filling 
or grinding is necessary. Only work re- 
quired with new steel design is machining 
and painting. 

Savings like these are possible on many of 
your products. Have a Lincoln representa- 
tive analyze your products and show how 
welded steel can be put to work to simplify 
production and cut your costs. 


WELDED STEEL DESIGN of 36” maximum capacity steady 
rest for engine lathe is fabricated from steel plate. Fillet 
welds are made in fast, down-hand position. Photos cour- 
tesy of Boye & Emmes Machine Tool Co., Cincinnati, O. 


THE LINCOLN ELECTRIC COMPANY 
Dept. 1307 ° Cleveland 17, Ohio 
The World’s Largest Manufacturer of Arc Welding Equipment 
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NO SEAMS! 


Means continuous production with no tear, less wear 


on 
WOVEN WIRE CONVEYOR BELTS 


No seams to tear! No lacers to wear! No fasteners to cut the belt! There 
are no weak spots in Cambridge belts because the ends are joined the 
same way the belt is made . . . you’re assured of smooth, trouble-free 
operation. 

Whether you’re designing machines for your own operation or for resale, 
you can eliminate batch handling, cut costs, provide continuous produc- 
tion at controlled rates of speed with moving woven wire belts. 


All-metal Cambridge Woven Wire Conveyor Belts are corrosion resistant 
and impervious to damage from constant operation at temperatures from 
sub-zero to 2100°F. Open mesh construction lets process atmospheres 
circulate freely for uniform cooling, heating, drying . . . provides flash 
drainage of solutions, rapid washing, quenching, cleaning, draining. 


No matter how you look at it, CAMBRIDGE Woven Wire Conveyor 
Belts are invaluable aids to AUTOMATION .. . help beat your biggest 
competition, COST. They are made in any size, mesh or weave, from 
any metal or alloy. Special raised edges or cross-mounted flights are 
available to hold your product during movement. 


Call in your Cambridge Field Engineer to discuss how 
you can cut ultimate costs by continuous operation. You 
can rely on his advice. Write direct or look under 
“Belting, Mechanical” in your classified telephone book. 


BAGGED CEMENT 
- « » Smooth belt 
won't tear pack- 
age. Spillage 
sifts through 
open mesh to 
be salvaged. 


ASK FOR FREE 130-PAGE 
REFERENCE MANUAL illustrat- 
ing and describing woven 
wire conveyor belts. Gives 
mesh specifications, design 
information and metallurgical 
data. 


METAL 
CONVEYOR? 
BELTS 


SPECIAL 
METAL 
|FABRICATIONS 


Department P, 
Cambridge 10, 
Maryland 








ore lives 
a cat! 


Quality Construction 
— manufactured with 


extreme care 
2 z 


? 


Designed—with 


fresh, new ideas 


—manufactured 


with the newest, 


money-saving 





pr — 


RELAYS 


ia met te talelelehe-milels 
el-ialelgaal-lalet— 
... built to last! 


One of today's most versatile relay lines, 
AEMCO relays ore “first choice” for more 
than 100 of the top names in American in- 
dustry. Design and construction is tops—for 
only the finest materials are used in AEMCO 
relays. Specify AEMCO and you're making 
your best relay buy. You'll profit by the 
newest production techniques that speed up 
delivery and save you money. You'll appre- 
ciate the prompt delivery on prototypes, 
the fast tool up for production. You'll find, 
too, that an AEMCO relay has more lives 
than a cat and is built to take if! Actually 
tested on the job, AEMCO relays ore de- 
pendable and reliable . . . standouts for 
performance. 


AEMCO releys are available in a wide variety of 
spring and coil combinations, operating poten- 
tials and contact ratings. Types include: Open, 
can, plug-in base, hermetically sealed, midgets, 
dual-purpose, delayed make or break, circuit con- 
trol, current and potential relays. Should one of 
the hundreds of AEMCO relay types fail to meet 
your exact requirements, we will be happy to 
design and build a unit to meet or exceed your 
specifications. 


MeiTE Jouny 


For more information on the stand- 
ord AEMCO relay line, write for 
your free descriptive bulletin today! 


GED . ere Ty 


AUTOMATIC ELECTRIC MFG. CO. — 


a 


83 STATE ST. + MANKATO, MINNESOTA | 


gD ¥ ate Si CAG OO PF OSL NORE 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 
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rin Reduces Unit Cost 


molding [iii OOS Wasa Cee Bo 


service.. 


The problem: This is a metal tray . . for taking 

dental impressions. Because trays of this type were relatively 
expensive (75¢ each) , dentists found it necessary to clean 
and re-use them. In spite of careful cleaning, the trays would 
corrode, oxidize, discolor and, after repeated use, 

become generally unattractive. 


What was done about it: The Wm. Getz 
Corp., Chicago, asked Richardson to 

recommend a material and design a new plastic 
dental tray. Richardson engineers suggested a clear 
polystyrene material and designed and constructed, 
for economical production, this complicated 
10-cavity mold weighing 2322 pounds. 


The result: This plastic dental tray is more sterile 
and has much better eye-appeal. It costs only 11¢ instead 
of 75¢ . . a savings of 85% which permits the dentist 

to discard each ees after it has been used. 

Tedious time-consuming cleaning of old metal 

trays is no longer necessary. 


AFTER Il¢ 





Are you redesigning your product for better production cost. Complete laboratory facilities 
sales-appeal? Richardson engineers, consult- are available for the development of special 
ing with your own engineers, can help in the plastic materials for your applications. Experi- 
development of design changes for better per- enced Richardson tool and diemakers can pro- 
formance, improved appearance, and lower duce your molds for efficient parts molding. 








For detailed information write or pl 


2793 Lake St., Melrose Park, | 


RICHARDSON PLASTICS 


laminated and molded 


me a Pe 


——— PARK, —e NEW 5 or — OGDEN, TYLER, 
UTAH TEXAS 
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POSITION 


DESIGNED ... DELIVERED 
. IN OPERATION* 
PRESSURE 
WIND TUNNEL INSTRUMENTATION 
RADAR AND SONAR TRACKING DEVICES 
AUTOMATIC COMPUTER INPUT 
WEIGHT DISPLAY AND RECORDING 
GAS DYNAMICS RESEARCH 
ENVIRONMENTAL TESTING 
ENGINE TEST FACILITIES 
WEIGHT’ 


* NAMES ON REQUEST 


. - ; 


VOLTAGE 


~ mmm 


* a . rs 


me 
5S Uk 
= 
oo 





ter 


o ; : 


> : 





CLARY PRINTER-ADDER 


FOR PRINTED TAPE, TYPEWRITER TABULATION OR PUNCHED CARD RECORDS 


ale Giannini digital data handling and recording systems 
4” can be adapted to many additional processes that 
require rapid and/or continuous recording of pre- 

cise information. Utilizing simple, reliable electro- 
mechanical instruments, Giannini systems have been 

chosen for applications requiring extreme reliability 

and accuracy. Write us concerning your data han- 

dling problems — Literature available upon request. 


DATE X DIVISION 





REGIONAL SALES OFFICES: EMPIRE STaTe Bipc., New YorK 1, N.Y. ¢ CHICKERING 4-47U0 
8 So. MICHIGAN Ave., CHICAGO, ILL. «© ANpover 3-5272 


1307 So. MyrTLe Ave., Monrovia, Catir. ¢ ELuiott 9-5381 


G.M. GIANNINI & CO.,INC.e PASADENA 1, CALIFORNIA 


396 











HOW TO TAP 
THE BRAINS OF 
OTHER EXPERTS .. 


AND FIND THE IDEA 
YOU WANT 


Just look in your 1955 Annual 
HANDBOOK of Product Design. 
And if the idea is not there, 
chances are it, and much more of 
the product-engineering data you 
need, is in the ‘54 and ‘53 
HANDBOOKS. 


For example, in all three of these 
invaluable HANDBOOK issues 
you'll find the most significant 
information of its year on: 

® General Engineering 

®@ Metals and Alloys 


Non-Metallic Materials 
and Finishes 


Fabrication and Production 
Processes 


Power Transmission 


Mechanical Parts and 
Design Analysis 


Fastening and Joining 


Motors, Engines and 
Controls 


Electrical and Electronic 
Components 


Hydraulic and Pneumatic 
Equipment 


And that’s not all. Following each 
of these ten editorial sections 
you'll find hundreds of informa- 
tive advertisements on products 
and services with which you can 
make your ideas into profitable 
design realities. 


Product 


Engineering 
McGraw-Hill Building, 
New York 36, N. Y. 
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Ww CORNING GLASS 
BULLETIN FOR 


PRODUCT 
DESIGNERS 


Bold mold 


It has come to our attention that often 
simplicity embraces complexity. 

A good case in point: the dental tray 
you see pictured. It’s a relatively simple 
outfit for sterilizing small instruments by 
immersion. A product of the Bard-Parker 
Co., it’s made of a Pyrex brand glass, 
metal, and rubber. 














Our contribution to the working sim- 
plic ity of this sterilizer is the glass body. 
Actually, this main component is a quite 
complex, one-piece object, molded of one 
of our most versatile glasses, Pyrex 
brand No. 7740 

A close look at the illustration will give 
you some idea of the many angles, radii, 
ridges and such to be calculated in mak- 
ing the molds in which this tray is pressed 
Yet, its precise tolerances allow the metal 
and rubber cover to fit and hinge on the 
glass lugs, and the inside metal tray rests 
evenly on the built-in glass supports for 
draining 

At the risk of repetition, we mention 
again that all this is molded in one piece 
of glass. 

Which brings us to the point 
under Corning’s scrutiny, glass can be 


that 


readily made in shapes and for purposes 
that may never have occurred to you as 
possible with so hard, durable, and seem- 
ingly inflexible a material. 

(And the fact that this item is made of 
a Pyrex brand glass and stands up to the 
chemical action of the antiseptic solution 
should not be overlooked.) 

From this bold mold you can induce 
that glass, economically mass produced 
by any one of a variety of processes, may 
hold the answer to some ticklish design 
and/or production problem of yours. 

For nothing more than postage you 
might start finding out with a booklet 
called: ““B-84— Manufacture and Design 


assembling 
factors of interest to men of practical 


CORNING GLASS WORKS, 10.10 
Please send me the material ch 
[] 8-83: “Properties 
ture and Design of C 


_— 
— ae 
——_—— 
SP GS Glee Gees cues ceus 
— 


Crystal Street Corni 
, -orni 
ecked below ne, New York 


of Selected Commercial Glassware.” 


ommercial Glassware.” 


() 8-84 “Manufac- 
= C) Booklet: “Glass and You 

Title 
Company 


Address 


- 
! 
I 
! 
! 
! 
! 
! 
! 
! 
! 
! 
I 
| 
4 


of Commercial Glassware.”’ It tells about 
blowing, pressing, multiforming, sealing, 


glass to metal, and other 


turn. Check the coupon for your copy 


Making light of it 


Campers, world travelers and those de- 


prived of electrical illumination have 


long turned to portable Coleman lan- 


terns for light 


Pressurized gasoline is burned in a Whv we discourse on godet wheels 


aside from the fact that we make 


somewhat unusual 


thorium mantle. These light sources give them) 


off with some 300 candle power, about in the circum- 


what you get from a 300-watt bulb stances under which they operate. 


First. viscose cellulose solution in a 


and sodium 


f 


mixture of carbon disulphide 


hydroxide) is extruded through a spin- 


nerette into a solution of sulphuric acid 


yarn, comprised otf as 


The coagulated 


800 delicate hlaments, must 


many as 
then be pulled out of the acid, washed, 
and stret hed 

Here’s wv 


over. One 


here 
with 
solution runnin 
and snubs! 
And why 
lo achieve such an output, the mantle — spinning Firs 
reaches and holds at about F, ant 
What kind of glass chimney 


will stand up near this internal heat, the 


3.000 consideratior 


Problem 


differential ambient temperatures, and 


the rugged handling such a_portablk 


light is bound to get 


Answer: This is another example of 


where a Pyrex brand glass solved a critical 


design problem, this time becaus« 


' 


low coefficient of expansion and high 


resistance to abrasion and physical shock 
For a brief rundown on the physical 
brand glasses and 


properties of Pyrex 


other glasses, ask for our Bulletin B-8 lex fluted 

reasonable pt 
Godet (or how to spin a yarn) Here’s a spinning 
Godet is the name given to a highly tal custom engineering 
ented wheel used for spinning rayon yarn 

This 
startling nor revealing 
little 


wheels are made of glass in dimension- 


intelligence by itself is neither 


And this picture 


tells you other than that godet 


ally accurate intricate shapes 


CORNING GLASS WORKS, CORNING, N. Y. 


Counurg meant research i Glas 
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Famous 
HEAVY-DUTY D-¢ 
MAN-NETIC BLU 
CONTROLLERS* 
COMBINATION MANUAL and 


MAGNETIC CONTROLLER FOR CRANES— 
CHARGING MACHINES—D-C CONTROL JOBS 


Triangular Holes have solved many difficult and 
decorative problems and are available in a 
number of different sizes. 

Pictured here is a perforated steel sheet used as 
a mold for pressing its pattern in such materials 
as plastic and rubber. 

Whatever your needs for perforated materials 
may be you are urged to consult our engineers 
whom you will find most helpful. We have thou- 
sands of standard perforations yet are prepared 
to build special tools for unusual requirements. 
Small orders can often be shipped from stock. 


... and remember—if it can be perforated, 
H & K can perforate it. 


la alaleiielan-e fia 

H _ NG Ki g Ask us for 
5617 Fillmore Street, Chicago 44, Illinois wy 
114 Liberty Street, New York 6, New York ; 





Sent 
NG upon request 





rs TYPES AVAILABLE: 
REVERSE-PLUGGING OR Formulas 


DYNAMIC - LOWERING Applications 
Provide four speed points, reversing, x sa 
with all advantages of full-magnetic Engineering 

control. Manually - operated cam con- 


tacts are free of destructive arcing Screw torque : 


... extremely fast magnetic contactor m4 
action interrupts power circuit before ¢ 
cam-operated contacts are opened. | Adapter problems 
EUCLID'S EXCLUSIVE “TIMELOK” Pe a 
feature offers maximum dependable General principles 
acceleration timing without extra 

relays ... permits unusually compact 

arrangement of the magnetic ponel. 





For more information, contact ovr 
representative in your area, or write 
or coll THE EUCLID ELECTRIC & MFG. 


CO., MADISON, OHIO. *PATENT APPLIED FOR. 
Ask for Bulletin 4400-440]. 


= THE EUCUD ELECTRIC 
THE EUCLID ELECTRIC & MFG. CO. R 
MADISON, OHIO Manufacturers of over 85% of the torque wrenches used in industry 





AMD UFC CO. MADISON ONO 
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Eliminate 





You can ship heavy export units—without motors—to almost any 
busy spot on earth—and rely on Perkins to install and service the power 
for those units at destination point! 


Perkins produced over 4,000,000 brake horsepower in light, high-speed 
diesel engines in 1954. 70% of this output went into the world markets— 
where Perkins Diesels set the world standard in motors up to 120 B.H.P. 
These versatile engines are available to specifications of your own 
engineering department. And Perkins maintain an engineering staff 

in Toronto, Canada to work with your company. Simply phone them. 
They will fly down to discuss applications with you. 

Prototype installations can be made at Toronto or at your plant. 
Deliveries can be made from Sterling sources to you or direct to 

your overseas branches or distributors. 


Make sure of expert diesel service and availability of engine parts for 
all your export units . . . cut shipping costs and assembly headaches 
. call Perkins Toronto Office today. 


a 
F. PERKINS (CANADA) LTD. 
wholly owned subsidiary of 


F. PERKINS LTD., PETERBOROUGH, ENGLAND 


F. PERKINS LTD. (mokers 
of internationally famews 
Perkins Diesel Engines) Have 
Sale<, Service and Parts Ovt- 
lets in 106 Countries. 


Perkins Diesels are in use in 
the following 118 countries 
and regions: 


ADEN 
AFGHANISTAN 
ALGERIA 


BARBADOS 
BELGIAN CONGO 
BELGIUM 
BERMUDA 
BOLIVIA 

BORNEO 

BRAZIL 

BRIT. CAMEROONS 
BRIT. GUIANA 
BRIT. HONDURAS 
BRIT. N. BORNEO 
BRIT. SOMALILAND 
BURMA 

CANADA 

CEYLON 

CHILE 

CHINA 
COLOMBIA 
COSTA RICA 


RUS 
CZECHOSLOVAKIA 
DENMARK 
DOMINICA 
ECUADOR 
EIRE 
EGYPT 
FED. MALAY STATES 
FINLAND 
Fill 1SLES 
FRANCE 
FR. CAMEROONS 
FR. EQUAT, AFRICA 
FR, GUINEA 
GERMANY 
GIBRALTAR 
GOLD COAST 


GREECE 
GUATEMALA 
HAITI 
HOLLAND 
HUNGARY 


ICELAND 
INDIA 


INDONESIA 
ITALY 

IRA 

VAMRICA 
JAPAN 
KENYA 
LIBERIA 
LIBYA 
LUXEMBOURG 
MADAGASCAR 
MADEIRA 
MALAY 
MALTA 
MAURITIUS 


NICARAGUA 
NIGERIA 

NORTH RHODESIA 
NORWAY 
NYASALAND 
PAKISTAN 
PALESTINE 
PANAMA 
PARAGUAY 
PERSIA 


PERU 
PHILIPPINES 
POLAND 

PORT. GUINEA 
PORTUGAL 
PUERTO RICO 
RUMANIA 
SALVADOR 
SAUD! ARABIA 
SIERRA LEONE 


S. W. AFRICA 
SPAIN 
SUDAN 
SWAZILAND 
SWEDEN 
SWIT7ERLAND 
SYRIA 


UGANDA 

UNION S. AFRICA 
URUGUAY 
UNITED KINGDOM 
U.S.A. 


USSR. 

VENEZUELA 
WEST AFRICA 
UGOSLAVIA 











Save up to 


EO % 
with ALCOA 
UTiILiITvBeE 


Compare these advantages of 
ALCOA® UTILITUBE with the 


coiled tube you’re now using 


LOW COST—actually costs up to 

40% less per foot than copper tube 

LONG LENGTHS—available in 

economical lengths up to 1,000 feet 

EASY WORKABILITY—bends easily, 
work-hardens less 

HIGH FATIGUE STRENGTH—stands 

up well under vibration 
CORROSION-RESISTANT—resists most 
industrial atmospheres, many gases and liquids 
LIGHT WEIGHT—only 1/3 the weight of 
copper; long lengths easier to handle 

NO SLUDGE OR GUM-—-vwill not contribute to 
the formation of sludge or gum in lubricating oils, 
gasoline 

AVAILABILITY—your ALcoa distributor 
carries ALCOA Utilitube in stock 
FITTINGS—readily available from several 
manutacturers 


Complete details in 
the FREE booklet, 
Alcoa Utilitube. 


Write for it today. 
ALUMINUM COMPANY OF AMERICA 
909-K Alcoa Building 
Pittsburgh 19, Pennsylvania 





ALCOA JB. 
ALUMINUM 


ALUMINUM COMPANY OF AMERICA 


PACOA 


Fa 


she 


CONSISTENT 
LOCK NUT 


5535 NORTH WOLCOTT AVENUE 
OLDER IN 
YOUNGER IN 


* CHICAGO 40, ILLINOIS 
EXPERIENCE NONE 
FACILITIES AND DESIGN" 


FEU 








FACTS ON FILE for the BIBLIOPHILE 


If you love profitable reading—the kind that makes your 
product design job easier—you'll enjoy using your 1955 An- 
nual HANDBOOK of Product Design frequently. Equally inval- 
uable as handy reference sources are our ‘54 and ‘53 HAND- 
BOOK issues. 


Whether you have a specific design problem, or just want to 
brush up generally on the wealth of engineering data they 
feature, you're sure to profit when you refer to these HAND- 
BOOK issues of Product Engineering. 


Product Engineering 
McGraw-Hill Building, New York 36, N. Y. 








C= 
SAUEREISEN Used by Leading Manufacturers tor 
yoy ASSEMBLING « SEALING - EMBEDDING 





TRIAL ORDER 


A complete electrical 
cements laboratory at your 
fingertips—ideal for ex- 
perimental and develop- 
ment work. A one-quort 
can of each of . .. 


14 Different Cements 


$12.50 


For yeors Savereisen pioneered the development of 
technical ts and P ds to speed operations ond 
improve product quclity. Let us help you select the proper 

cement for your specific application. 





Write for coteleg 
Make comparative tests 
under your own conditions. 
Note speciol tric! order! 


Sauereisen Cements Company 











- Severeises No. OW-30 
weed in Westinghouse 
Roosters for over 14 years, 


Pittsburgh 15, Pa. 
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RIGHT ANGLE RIGHT ANGLE RIGHT ANGLE 
Roller Bearing Separator 
Ends Surfaces Slots 


Longer operating life? Right! 
Less maintenance? Right again! 


Heavy-duty equipment “rolls right” with 
Rollways because .. . 

. solid cylindrical rollers provide the 
long line-contact required by heavy loads. 
. . « precisely made ends, bearing surfaces 
and retainer slots restrict end-rub, skew and 
side-shock. 

. special alloys in the races resist spall- 
ing and brinelling. 
It all adds up to a bearing that rolls longer, 
takes less maintenance, prolongs the life of 
your equipment. 


ROLLWAY BEARING CO., Inc. 
547 Seymour St., Syracuse, N. Y. 


®@ Let our engineers help you select 
the Rollway bearing that’s exactly 
right for your application. No charge 
—no obligation. 


ROLLWASY 


BEARINGS 


SALES OFFICES: Boston * Chicago * Cleveland * Detroit * Houston * Los Angeles * Philadelphic * Pittsburgh * San Francisco * Seattle * Syracuse * Milwaukee * Toronto 
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MOOG VALVE CO., INC. 


From MOOG Servo Valves 


Compactness 


For control systems with space and weight 
limitations, Moog Servo Valves are exception- 
ally well suited because of their compactness. 
For instance, maximum dimensions of the 
new Model 2000 Dry Solenoid Servo Valve are 
3.06 x 1.94x1.90 inches. Weight is 0.7 lbs. 

Compactness is only one of the outstanding 
characteristics of these proportional type, four- 
way valves. They also are known for their sen- 
sitivity, linearity, reliability, and high dynamic 
performance. Equivalent time constants are as 
low as one and one half milliseconds from in- 
put differential current to output flow. 

Performance of this magnitude makes pos- 
sible control systems of high accuracy and re- 
sponse. Typical applications for these valves 
are in servo systems of advanced aircraft and 
guided missile flight controls, radar scanner 
actuation, contour following machine tools, and 
automatic packaging equipment. 

Production models are designed to operate 
in hydraulic systems of from 1000 to 3000 PSI 
pressure. Rated output flow from 0.1 to 50.0 
GPM, for control currents between 2.0 and 40.0 
milliamperes as specified, are available in pro- 
duction units, 


For details write for Bulletin 2000-4 


PRONER AIRPORT EAST & 


) 


= 


EQIOl© 











Make THIS 


Your Standard 
for 
Electrical Symbols 
and Standards 











[oo 0] > 
Connecting Disconnect- 
Block ing Device 

A Fs 


Mechanical 
Interlock 


Conduit or Conduit or 
Grouping Grouping 





Now you can help achieve industry- 
wide agreement on graphical symbols 
for electrical components. As you 
know, different groups have in the past 
advanced various proposals for stand- 
ardization. But while many suggestions 
had merit, often forgotten was the fact 
that the symbols must be simple. 


For this reason we have collected and 
reprinted, in an easy-to-use folder, the 
simplest-to-draw and most readily un- 
derstandable symbols available. They 
are based mainly on the Engineering 
Drafting Standards of the Ford Motor 
Company, and are supplemented by 
standards data from the American 
Standards Association and from the 
National Machine Tool Builders Asso- 
ciation. 


To order a supply of these folders for 
you and your associates, write or call 
our Reader Service Department today. 
Copies are only 15¢ each. 


Product 
Engineering 


McGraw-Hill Building 
New York 36, N. Y. 
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@ Since 1867 engineers, scientists, designers, surveyors, drafts- 
men have relied on K&E as the foremost, most progressive, 
and most complete source of supply for the tools, equipment, 
and materials they work with. When you buy, think first of K&E, 
headquarters for 7,000 items. For example... 


ALBANENE® TRACING PAPER—This popular 
tracing paper is recognized as the top 
product in its field because of its permanent 
transparency, its unusual strength and its 
superb drawing surface. 

Albanene is transparentized with an in- 
ert resin, which is permanently fixed in the 
fibers and unaffected by age. Its outstand- 
ing tearing strength enables it to resist 
wear and tear in reproduction machines 
and in handling and filing. Its special sur- 
face combines ideal pencil ‘‘take’’ with 
clearness, sharpness and cleanness of line. 


. KEUFFEL & ESSER CO. 
New York + Hoboken, N. J. 


Detroit « Chicago « St. Louis ¢ Dallas « San Francisco + Los Angeles « Seattle « Montreal 
Distributors in Principal Cities 
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5 IMPORTANT REASONS 
WHY YOU SHOULD SPECIFY 


RESINITE! forms 


1. RESINITE AC combines all the mechanical and dielectric advantages of 
phenolics with the high dielectric strength, moisture resistant and non- 
corrosive properties of cellulose acetate. 


RESINITE 104 is a tough material suitable for stapling, severe forming 
and fabricating. 


RESINITE 6104 minimizes the effects of electrical property degradation 
characteristic of laminated phenolics when subjected to high humidity 
and temperature. 


RESINITE TruTork provides an internally threaded or embossed form 
to fit any threaded core, regardless of diameter or threads per inch. 


RESINITE gives torque control of plus or minus 1 inch ounce—axial pres- 
sure in excess of 25 pounds. 


Get full information on Resinite Coil Forms. Request detailed technical literature. 


t 


Sales Representatives in: 








New England: Framingham, Massachusetts, Trinity 3-7091 
Metropolitan New York, New Jersey: 
Jersey City, New Jersey, Journal Square 4-3574 

Upstate New York: Syracuse, New York, Syracuse 4-2141 
Northern Ohio, Western Penn.: Cleveland, Ohio, Atlantic 1-1060 
Indiana, Seuthern Ohio: Logansport, Indiana, Logansport 2555 
California: Pasadena, California, Sycamore 8-3919 

Canada: Montreal, Quebec, Canada, Walnut 0337 


PRECISION PAPER TUBE COMPANY 


2035K W. CHARLESTON ST. « CHICAGO 47, ILLINOIS 





ey 


ba ie FORD 
this ad could help i CLEVELAND FOUNDRY 
YOU" competitor 


Pa oY) 2)2) a 
cect cove! Eiconant ~ TOGGLE CLAMPS 


to you. When that equipment is 
portable — weight is important. 


The 2-cycle Power Products Lightweight can make 
possible dramatic improvements in your equipment. 


® LIGHTWEIGHT — a full 2 hors er Power 
Products engine weighs only 13 Ibs. — 60% less 
than most ordinary engines of equal horsepower. CLOSE UP OF TYPE V-1 CADDY TOGGLE CLAMP 
® EASY STARTING — effortless, dependable starting 
even under extreme conditions. Models for CADDY Toggle Clamps are used on the FORD Cleveland Foundry core 
Air Force applications ASSN Weenperatures wash operation in the manufacturing of FORD and MERCURY engine 
as low as — 75° Fahrenheit . 
® LOWER MAINTENANCE COSTS only 3 major ss et 

_ ‘ é ( . 

. 7 i RD Engine Plant 

moving parts means fewer parts to wear out, less The FORD Foundry eater 4 castings for beth FO 7 —_ 
service, less maintenance Cleveland and high production equipment is essential. 
® SPECIALIZED ENGINEERING — adaptation of Prior to the adoption of the CADDY Toggle Clamps, FORD tested the 
engines within design limitations for original clamps for 6 menths. The key feature in the selection of CADDY was that 
equipment applications. they maintained uniform clamping pressure throughout the life of the 
Let the 2-cycle POWER PRODUCTS Engine help You clamp and developed no springing or wobble. 
Improve your product. CATALOG ON REQUEST 


Write today for full information. CADDY TOGGLE CLAMPS 
POWER PRODUCTS A apn AE eft all 


SORPSTATION 2070 E. Gist Piace . Cleveland 3, Onio 
GRAFTON + WISCONSIN IN CANADA: ERICO INCORPORATED, 367) Oundas St.. West, Torente 8. Ontarte 


WORLD'S LARGEST BUILDERS OF SMALL 2-CYCLE ENGINES ENAMEL II 
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Thanks to Gyrol Fluid Drive — 


HOMCO’'s “Mud-Miser’ electrical 
circuit is simplified 


The “Mud-Miser” is a new applica- 
tion of the “Sharples” decanting-type 
centrifuge, developed by the Houston 
Oil Field Material Company, Inc., 
Houston, Texas. It is a compact unit, 
designed to separate and remove 
drilled solids from mud used in oil- 
drilling operations. 





“Because of high starting torque, 
and to allow adjustable speed be- 
tween 1800 rpm and 3200 rpm,” 
states T. G. Bergey, HOMCO’s divi- 
sion manager, “the normal electrical 
equipment would be bulky 


“The installation of a Gyrol Fluid 
Drive between the motor and the 
centrifuge eliminated the need for 
complicated electrical across-the-line 
Starting equipment, and permitted 
simple speed adjustment 


“By allowing the 15-hp motor to 
reach approximately 90% of full 
speed before the load is automatically 
picked up, the starting-current load 
is reduced to the point where ordi- 
nary overload-protected starting 
equipment has proved adequate.” 


Fluid Drive Only Way 


“We feel that Gyrol Fluid 
Drive is the only means 
we can use for safe, sure, 
adjustable power trans 
mission between prime 
mover and rotating mem 
bers,” concluded Mr 
Bergey. Ask your nearest 
American Blower Branch 
Office for data on how 
Gyrol Fluid Drives can 
ease your power trans 


: . mission problem. 
Type VS, Class-2, adjustable P 


speed Gyrol Fluid Drive. Speed 
range: 5 to 1. Six sizes, 742 to 
' . 1 Drive is located between motor and 
800 hp; speeds to 1800 rpm. Gyrol Fluic 
sdieciis , centrifuge on Mud-Miser. 


American Blower products AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
serve industry CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of American Radictor & Standard Sanitary Corporation 


@ AIR CONDITIONING, HEATING, 
VENTILATING EQUIPMENT te 
wcuu sare: | AMERICAN (@) BLOWER 
INDUSTRIAL FANS AND BLOWERS = 
CENTRIFUGAL COMPRESSORS Nites 


GYROL FLUID DRIVES oe: 
DUST COLLECTORS 
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Figure 4 illustrates the mechanics involved in one 
method of determining experimentally the opti- 
mum tightening torque to be specified for a 
particular application of highly stressed bolts 
and nuts ... Whenever possible this work should 
be done with production parts on the actual 
assembly, under actual assembly conditions, such 
as lubrication, temperature, etc., or with a test 
block ... When such tests are impossible because 
bolt ends are inaccessible or for any other reason, 
a Torque Guide is helpful . . . All factors involved 
in the procedure to be followed and a Guide 
Chart, are included on pages 6, 7, 8 and 9 in 
the twenty-four page Engineering Data Section 
of our catalog . . . Requests for this literature 
will be handled promptly. 


Manufacturer of Standard 
NATIONAL and Speciat*l2 Potter and 


MACHINE  #eragen Mats..." Haglock’ 
aud WWarsden” lockuuts, 


PRODUCTS 44253 Utica Rd., UTICA, Michigan 
Oo a 2 ee 
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3 MACHINES IN { 


with Universal’s Boardmaster. .. 


le) ip4e), bets 


SLOPING VERTICAL 
Glides smoothly and Convertible ON THE 
freely .. . always in SPOT to 90° through 
balonce. No tiring installation of per 
friction drag. No jock pe Me ee 
eying into position occessory. 


The Drafting Machine with 
MORE Built-In Advantages 


Only Boardmaster locates spring stabilizing cart- 
ridges on BOTH upper and lower arms. This coun- 
teracts gravity and balances the machine for easy, 
effortless movement on boards sloping up to 20 . 
Boardmaster alone protects your original investment 
through its adaptability to changing requirements. 
See your dealer or write direct. 


oe oe, ee oe or oe ae 


SIR 


NSS DRAFTING MACHINE CORPORATION 


7960 LORAIN AVE. * CLEVELAND 2, OHIO 





PERMANENT MARKING 


Mark over 500 delicate 
or precision-finished 
parts per hour — with- 
out marring their final 
appearance. ‘“‘Airgrit”’ 
Machines apply names, 
trade-marks, and dec- 
orations on polished 
metals, plastic, glass 
even tool steels! Excel- 
lent for marking easily- 
damaged surfaces, *‘Air- 
grit’’ produces perma- 
nent impressions as 
little as .0001” deep. 
Easy to install, and a 
mazingly economical to 
operate. 


For complete details, write to- 


day for BULLETIN DA-200. 


JAS. H. MATTHEWS & CO. 
3956 FORBES ST. PITTSBURGH 13, PA. 


BOSTON - 
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How UNIONMELT Welding 
Makes Tough Parts Tougher. . . Faster 


UNIONMELT welding produces deep penetrating welds at top speeds, and 
is improving the production and quality of many parts used in rugged 
earth-moving equipment. 

\ 24 in. porosity-free circumferential seam, made by L NIONMELT welding 
in 62 sec., has eliminated oil leakage in sealed track rollers. Welds are 
made in 85 in. long track roller frames in only 5 minutes. 

(nother UNIONMELT welding setup used in the production of tractor 
wheels, makes two top-quality welds in one operation . . . A weld is made 
in a wheel hub at the same time the hub is welded to a 27 in. diameter rim. 

UNIONMELT welding is particularly efficient in the fabrication of heavy 


materials because it- 


@ Joins metal of any thickness—in multiple passes. Metals up to 3 in, 


thick can be joined in one pass. 
@ Means greater economy— uses large diameter, low cost wire. 


@ Uses a.c., d.c., or c.p. power supply—with c.p. (constant potential) 
voltage is unchanged throughout welding—operations are fast and 
efficient. 

Start saving now with UnionmeELT welding . . . Call your local Livp: 
representative for more information, and ask for a copy of Form 7942-A, 


“Modern Methods ol Joining Metals.” 


Linde Air Products Company 
A Division of Union Carbide and Carbon Corporation 
3O East 42nd Street UCC) New York 17, N.Y 
Offices in Other Principal Cities 
In Canada: LINDE AIR PRODUCTS COMPANY 
Division of Union Carbide Canada Limited, Toronto 


(formerly Dominion Oxygen Company) 


The terms “' Linde’’ ond ''Unionmelt’’ are registered trade-marks of Union Carbide and Carbon Corporation. 
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UNIONMELT welding completes a contour wel 
i bulldozer C-frame in an average speed of 17 


per minute, 


LNIONMELT welding eliminates leakage. A ° 


circumference weld made in ( ea 
filled track roller 


Trade-Mark 





FACES N) 
» oe Fe OR 
-HeR- 
> 


Imperial 


tHe would fore 


TRACING CLOTH 


y 4 


shapes — 
Better alloys 
at lower cost 
with 


In drafting rooms throughout the world 


investment 
casting 








Complete Design Freedom can be yours 
i with investment casting. Ferrous and 
<p 
non-ferrous alloys including magnesium 
are cast with great detail, intricacy of shape and 
to close dimensions. Substantial Reductions In Pro- | 


duction Costs are possible by reducing machining | 
operations to the minimum. 


@ Assembly costs are cut by combining two or 
more components into an integral casting 


@ Large and small quantity production (including prototypes) 
are cast economically 


@ Tooling costs are relatively low 


Arwood’s four plants have complete tooling facilities 
and government approved inspection equipment. 


If you use metal in your business investigate the 
possibilities of investment casting . . . send for literature 
or call for consultation. We welcome parts or prints. 


PRECISION CASTING CORP. 
68 Washington St. Brooklyn, N. Y. 
PLANTS: Brooklyn, N. Y. ¢ Groton, Conn. « Tilton, N. H. © Los Angeles, Calif. 
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Imperial quality is the standard by which 
fine tracing cloths are judged. This has 
been true for decades, and Imperial 
remains the finest tracing cloth be- 
cause its makers have contin- 
ued to improve its 
quality and 
value. 








Don't Speculate When You Specify 


It's easy to get the data you need on a wide variety of 
original equipment when you turn to either the product 
or advertisers’ indexes of your 1955 Annual HANDBOOK 
of Product Design. Previous °54 and °53 issaes can aid 
you, too, in specifying materials and components ranging 
from accelerometers to zinc-coated sheets. It will pay 
you also to use the specially enclosed postpaid cards for 
additional information, including manufacturers’ catalogs 
and bulletins. 


Product Engineering 


McGraw-Hill Building, New York 36, N. Y. 











snd CERMET 


a 
A mic IVE COATING 


PROTECT 








\ 


tHe ©. HOMMEL CO. pirtssurcn 30, Pa. 
World’s Most Complete Supplier 
West Coast Warehouse, Laboratory and Office, 4747 E. 49th St., Los Angeles, Calif. 
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FASTENER BXIES 


RUSSELL, BURDSALL & WARD BOLT AND N 





Technical-ities 
By John S. Davey 


The Proper Loading 
of Bolts 


The pre-load, or residual ten- 
sion, in a tightened bolt means 
more to assembly strength 
than the actual strength of the 
bolt itself. 

In a joint, a bolt torqued to 
its proper load level resists a 
maximum amount of external 
load without loosening. De- 
signers can take advantage of 
this fact and assure better re- 
sults, and at the same time, cut 
costs. 

For example: One designer 
calculated that truck frames 
needed high strength bolts at 
least %” in diameter. So he 
used 5%”. But on the assembly 
line, these were being torqued 
to 100 ft.-lbs. whereas they 
needed at least 200 ft.-lbs. for 
proper residual tension, The 
%” bolt at 100 ft.-lbs. would 
actually have given the strong- 
er assembly and at less cost. 

In another case, the bucket 
on earth moving equipment 
was always coming loose. The 
design engineer kept increasing 
the size of the bolt up te 14", 
but to no avail. The impact 
wrench used was supplying far 
too little torque for this size. 
We suggested a return to the 
original %” bolt used, set up to 
350 ft.-lbs. torque. It solved the 
problem. 

In short, the more you stress 
a bolt within its elastic limit, 
the greater its ability to stay 
tight and make a strong as- 
sembly. 
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Symmetrical flow lines 


assure strong bolt heads 


Photo of perfect cold worked 
blank after first upset. 


Effect of improper forming 
is a poor head like this. 


In THE manufacture of bolts and cap 
screws, the first upset of metal is a vital 
one. It determines the flow lines in the 
bulb which will form the head. A sym- 
metrical flow assures no laps and, there- 
fore, no weak spots or cracks in the final 
upset of the head. 


MACHINE OPERATOR'S SKILL VITAL 
The upper photo shows a longitudinal 
section of a blank after the first upset 
and on its way to becoming an RB&W 
standard bolt. Note the even distribution 
of flow lines. This bulb will become a 
perfect head. 

The lower photo shows what can hap- 
pen with poor tools, inexperienced oper- 
ators or without precision setup of the 
cold headers. Note how pronounced is the 
unbalanced flow pattern which resulted 
from a bulb with just a minute defect. 


DEPENDABLE FASTENERS 

Cap screws and bolts also get a bright 
smooth finish from the right kind of cold 
forming. But above all, they offer the 
designer low cost fasteners with sound 
internal structure. Standard RB&W fas- 
teners can be loaded to their proper level 
—become a strong point in any assembly. 

For help on your fastener problem, con- 
tact Russell, Burdsall & Ward Bolt and Nut 
Company. Plants at: Port Chester, N. Y.; 
Coraopolis, Pa.; Rock Falls, Ill.; Los Ange- 
les, Calif. Additional offices at: Ardmore 
(Phila.), Pa.; Pittsburgh; Detroit; Chicago; 
Dallas; San Francisco. 











The Only Screw That Stays Tight 


The continual heating and cooling caused 
loosening of handle screws on the flat irons 
of one manufacturer. Every type tried failed 
to stay tight until RB&W’s unique Spin-Lock 
tapping screws were used. This solved the 
problem, Their hardened teeth lock into the 
surface, require more torque to loosen than 
to tighten. One piece fasteners, they speed 
assembly time, 





NOW-—ROTH RESEARCH 
DEVELOPS A 


NEW, NON-POROUS 
RUBBER 


OF ONLY 
= 5 DUROMETER! 





~% Makes an excellent seal 
for many gases and liquids. 


-M-Cushioning range from Shore “A” Durometer 
readings of 5 and up. 


a Can be molded to suit your requirements, or to meet those 
formulated for you by ROTH technicians. 


» Sample and specifications available to engineers and 
rubber buyers. Write today. 


BASIC SPECIFICATIONS 
(Sample: Hardness 10 to 15 Durometer) 
Tensile Strength (PSI) 
Elongation 
Compression Set 22 hrs. @ 158°F 





ROTH CAN MEET 
YOUR CUSTOM MOLDED 
RUBBER REQUIREMENTS 


FO B®. 


— 
BONDED 0 SETAL GASKETS IMPELLERS 


a. s 


DING 
VIEWING HOODS SHOCK MOUNTS MACHINE PADS 


WRITE— WIRE — PHONE 
Ro ROTH RUBBER COMPANY 


1860 S. 54th Avenue, Chicago 50, Illinois 





KEEP 
YOUR EYE 
ON THE. 


. . new developments that 
promise much for tomorrow's 
products. You'll find them in 
the “Developments to Watch” 
pages of your 1955 Annual 
HANDBOOK of Product Design. 
Just a few of the subjects cov- 
ered, for example, are: 


@ the bright future for the 
oxygen steel-making 
process 


new low-alloy steels with 
creep strengths compara- 
ble to high alloy stainless 


leaded steel for faster ma- 
chining 


how punched cards reduce 
design costs 


sintered nylon powder 


machining radioactive ma- 
terials 


Another valuable feature in 
your HANDBOOK gives a sum- 
mary and listing of new books 
on important engineering sub- 
jects. 


If you do not find the answers 
to your immediate design prob- 
lem in the ‘55 HANDBOOK’s 
10 editorial sections, look at 
the cumulative editorial index 
which coordinates the wide 
range of data available to you 
in the ‘54 and ‘53 issues as well. 


Product Engineering 


McGraw-Hill Building, 
New York 36, N. Y. 
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WHO 


Says Tracing Papers 


Are All Alike? 


. See for Yourself the _ 
. Wonderful Difference in + 
: Bruning’s Transparentized 


No. 357 “KOVEL” : 
TRACING PAPER! : 


Send for Your Free 
*. Trial Sheet Today! 


Here’s a challenge you'll be glad you 

accepted. Test the tracing paper you’re 

now using against Bruning’s general 

And for a Wonderful purpose No. 357 “Kovel” Tracing Paper. 

Difference in a Smooth Surface You'll discover a wonderful difference 

that will pay off for you in neater, 

Paper, higher quality drawings and cleaner, 

BRUNING’S No. 350 “VELLUX” sharper, faster prints. 

You'll like the greater translucency 

The moment you put pencil, or ink, of “Kovel” brought by an improved 

to this smooth - surface, vellum-type transparentizing agent and technique 

tracing paper, you'll see what a of application. Yet you'll find this 

difference quality con make. This vellum-type paper exceptionally strong 

permanently white, transparentized and durable, able to withstand re- 
poper is unsurpassed for textural : : 

uniformity and for fine all-around peated —— without losing work- 

performance. Prove the difference ability. You'll take pure pleasure in 

to yourself by sending today for the ease with which the beautiful fine- 

your free trial sheet. grained surface takes pencil, also 


accepts ink, gives you smooth, clean, 
opaque lines. And its faint blue tint 
eliminates glare. “Kovel” is great for 
reproduction, whether used for print 
making immediately or years later. 
No leaching, no discoloring, no odor 
... even after long periods of storage. 
Send for your free trial sheet today. 
Discover for yourself the big difference, 
except in price, that has gained “Kovel” 
acceptance as the finest general pur- 
pose tracing paper of its type on the 
market. 
For all the advantages of “Kovel” in a thinner, 
untinted white paper, try No. 354 “Frenchvel” 
Tracing Paper. The high translucency of 
“Frenchvel” makes it ideal for tracing from 


weak-lined drawings or blueprints and for 
higher volume reproduction. 


Charles Bruning Company, Inc., Dept. 104-0 





4700 Montrose Ave., Chicago 41, Iilinois 


Please send me my 84 x 11-inch trial sheet of 
() No. 357 “Kovel” | No. 354 “Frenchvel” 





America’s Largest Supplier of Engineering Nome 


C] No. 350 "Vellux” 





and Drafting Equipment 
c 





al 7 


Address 





CHARLES BRUNING COMPANY, INC, 4700 MONTROSE AVE, CHICAGO 41, ILL. City 





In Cancdo: Chorles Bruning Company (Canada) Ltd., 105 Church St., Toronto 1, Ont. 
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free Sample 


QUAD RING’ 


os 


% 


PACKING 
for 
feciprocating 

motion 


New design eliminates “spiral twist,” common cause for 
packing failure. Users report much less drag and break- 
away in installations with QUAD RINGS. Leading edge 
acts aS wiper ring to minimize abrasion and prolong 
service life. QUAD RINGS form a positive seal under a 
wide range of pressures—are particularly efficient at 0 
to 5 psi. 


GASKETS 
for matching 


J 





“, metal parts 


QUAD RING design prevents excessive distortion under 
pressure. The four lips prevent “by pass” in devices using 
frequent pressure cycles. Reduced “working action” in 
the groove permits rougher groove finish. Made in a com- 
plete range of sizes corresponding with O-rings. Com- 
pletely interchangeable with O-rings, eliminating any 
conversion costs. 


ROTARY SEALS 


on revolving 
shatts 


Field reports show many successful and easily serviceable 
applications of QUAD RINGS on rotating devices. QUAD 
RINGS permit much higher rotation speed and longer 
service life through reduction of friction. 


QUAD RINGS are the result of intensive research by 
Minnesota Rubber. Field tested for 2 years. QUAD 
RINGS are injection molded to the closest possible tol- 
erances. Free samples are available with technical infor- 
mation and installation data. Write today. 





in a spring 





You get Dual Power when you use Sandsteel’s 
“Crosscurved” mainsprings in your products. The 
“Crosscurved” spring tends to expand in the direc- 
tion in which it is tempered and the crosscurve, 
which at full wind is partly flattened out, stores 
additional energy. You get more energy per wind 
and a smoother, more even energy distribution. 
This results in superior performance, greater accu- 
racy and longer life for your product. The “Cross- 
curved” mainspring is original with Sandsteel — 
means better engineering... greater efficiency. In- 
vestigate the possibility of using Sandsteel “Cross- 
curved” mainsprings in your product. We shall be 
pleased to advise you. 


Write for FREE LITERATURE 
and CASE FILE. Dept. 25 


SANDSTEEL SPRING DIVISION 


SANDVIK STEEL, tac. 
FAIR LAWN, NEW JERSEY 


LIGHT 


Ly [82 
| | p { F | Q 


“ OVER-CENTER 


POWERFUL 
DRIVING PULL 


* The toggle action goes Send for This 
“over center”, locking the Handy Bulletin 


clutch in driving position; Shows typical = 
i installations of |..." 
providing powerful pull. ROCKFORD |<" 
Operating pins, links and CLUTCHES 
and POWER TAKE- 
rollers ore hardened steel. OFFS. Contains diagrams 


POWERFUL PULLERS 


FINE ADJUSTMENT The strong, symmetrico! of unique applications, 


Furnishes ca- 


dy i tel - : 
OSTTMTIETTT® «Oty |* cccurately mo Bw pacity tables, 


chined, as are the release dimensions and 


Quad Rings an exclusive product of Pecans aa Gmensions and 
MINNESOTA RUBBER & fications. 
GASKET COMPANY 


3638 Wooddale Ave. 
Minneapolis 16, Minnesota 


ROCKFORD CLUTCH DIVISION 


& 209 Catherine Street, Rockford, illinois, U 


G800C60689 
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Unusually Tough BOLTS! 


As vital parts of tractors, dirt movers and 
other heavy-duty equipment, these big bolts 
can take a terrific beating and still hold fast. 
They will resist shear, fatigue and impact 
that no common bolts could withstand with- 
out wear or breakage. Special heat-treatment 
produces this unusual toughness, making 
these National bolts capable of enduring 
extremely severe stresses. 

By cold heading and special production 
methods, National can turn out many special 
headed-and-threaded fasteners which, like 
these bolts, solve special problems or reduce 
costs. Depend on National’s extensive man- 
ufacturing facilities and complete line of 
fasteners for your needs. 

Write for a free copy of National’s 
“Special” fastener booklet. 


Representatives in: 


Chicago Indianapolis Philadelphia 
Cincinnati Kansas City, Mo. Portland 
Dallas Lansing Rochester 
Denver Milwaukee San Francisco 
Detroit Minneapolis St. Louis 

New York 














THE NATIONAL SCREW & MFG. COMPANY 
CLEVELAND 4, OHIO 
Pacific Coast: National Screw & Mfg. Co. of Cal. 
3423 South Garfield Ave., Los Angeles 22, Cal. 





Cy 


Fasteners Jf Hodell Chains Chester Hoists 
& 
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Always @@ fasten 
The most advanced developments in 
aluminum electronics are being made in the 
sphere of airborne radar and related 

W IT n ground control systems because of 
military emphasis. Further applications of 


aN hes \ = ey .\ electromechanical techniques in these fields are 


creating new openings in the Systems 


Aluminum 


Division of Hughes Research 


: and Develo t Laboratories. 
Fasteners ee 


Engineers who have demonstrated ingenuity and inventive ability 
will find interest in areas of work that call for devising reliable, 
maintainable, manufacturable designs for precision equipment 
developed at Hughes Research and Development Laboratories. 

The design of this equipment, manufactured at Hughes, in- 
volves mechanical, electromechanical, electronic, microwave and 
computing problems. Design also requires the use of such 


ea advanced techniques as subminiaturization, unitized “plug-in” 

prone construction, with emphasis on design for volume production. 
a 
— 





Knowledge of electronic components, materials, finishes and mili- 
tary specifications is useful. 


Scientific 


ALUMINUM COMPANY : 
OF AMERICA Staff Relations 
2247-K Alcoa Building, 


Pittsburgh 19, Pa. 


oeeeeeeeee 


Gentlemen: 

Please send complete specification data 
and samples of your aluminum fasteners. 
Culver 

City, 
AND DEVELOPMENT erp Los Angeles 


RESEARCH 


DAA PP eee eee eee ee ee eT | 


LABORATORIES 
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New... 


Seals for special 


applications 


tor machine designers 


and Users... 


Installation 
instructions for 
split Clipper Seals 


Interesting 
case histories 


—— \ 
cast 
wiso"” 


J-M brings you a 


Machine 
design data 


(x 
i 0-2 2, 
Be a = 


f- 


i > 
idhag a 


Uses in various 
industries 


Recommendation 
tables 


COMPLETE OIL SEAL REFERENCE MANUAL 


Here, in one handy book, is everything 
you need to know about America’s 
leading oil seals. In 28 pages, fully 
illustrated, J-M tells you how you can 
improve performance and cut costs 
with more effective sealing, longer 
lasting Clipper Seals. 

There are detailed descriptions of 
all the latest standard seal designs in- 
cluding the new LPD and RPD. 
well as those for special applications. 
Uses in petroleum, automotive, min- 
ing, earth-moving, aviation, iron and 
steel, machine tool and process in- 
dustries are covered thoroughly. 

Documented case histories tell how 


Johns-Manville 
CLIPPER SEALS 
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leading manufacturers have profited 
from the superior performance of 
Clipper Seals. Full use is made of every 
type of illustration for complete de- 
scriptions of important applications. 
Close-up photographs show how to 
install split Clipper Seals in limited 
space. 

Learn how Clipper Seals’ many ad- 


vantages can cut costs for you. . . by 
simplifying design problems, speed- 
ing assembly and providing improved 
lubricant retention and dirt exclusion 
under all conditions. Write for free 
brochure PK-71A to Johns-Manville, 
Box 60, New York 16, @ 

N. Y. In Canada, Port JM 
Credit, Ont. 4! 


Johns-Manville, Box 60, New York 16, N. Y. 
Please send me free copy of new Clipper Oil Seal Brochure (PK-71A 


Name 


Title 





Company 





Address 





City 
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ELECTRONIC AMPLIFYING 
SWITCHING CIRCUIT 


Both electronic switches and electronic amplifiers are used successfully in com- 
puter design. A very unusual circuit, patented by the Ford Instrument Company, 
combines positive switching action with amplification, and is particularly useful 
in such applications as multi-speed servomechanisms, in which several signals are 
to be applied selectively to operate the mechanism. When such a circuit is used, 
the inactive signals can be left connected without producing any noise whatever 
in the response to the active signal. 

The key to the operation of this circuit is the voltage-doubler circuit consisting 
of diode A and gas tube B. When the signal voltage is below a specified level, gas 
tube B cannot fire and triode C draws a very large current, making‘the grid of 
tube D at almost ground potential. The cathode voltage of triode D is at a voltage 
B: above ground, thereby effectively cutting tube D off. If the signal voltage is 
above the specified level, gas tube B breaks down, cutting tube C off, thereby per- 
mitting tube D to conduct and actuate the servomechanism. The amplification 
produced by tube D, in addition to providing the required signal level at the 
servomechanism, contributes also to the effectiveness of the electronic switching, 
and the resultant circuit is more compact and has a higher parts economy than 
produced by the use of a separate switch and amplifier. 

Electronic circuitry is but one of the many facets of Ford Instrument design and 
development. Ford Instrument engineers work every day with control systems, 
using mechanics, electronics, hydraulics, electro-mechanics, magnetics, and atomics. 
If you have a problem in automatic control, Ford Instrument stands ready to 
help you. 


Visit our Booth #4 at MAN, THE ATOM AND THE FUTURE — 
Oct. 19-Nov. 3—Carnegie International Center, New York, N. Y. 


FORD INSTRUMENT COMPANY 


DIVISION OF SPERRY RAND CORPORATION 
31-10 Thomson Avenue, Long Island City 1, N. Y. 


ENGINEERS 
of unusual abilities can find a future at FORD INSTRUMENT COMPANY. Write for intormafion 


Specializes in 


Non-Metallic Gaskets 


Since those pioneer days, we 
have been constantly develop- 
ing new gasket materials and 
treatments for special serv- 
ices. We work with treated 
fibres, asbestos, synthetic rub- 
ber and a wide variety of 
beater mix materials. Tight 
seals economically produced, 
have been our objectives 
through the years. 


May we help you with your 
gasket problems? Our sales 
engineer in your territory is al- 
ways available for consultation. 
Write for our “Gasket Hand- 
book”’—a scientific approach to 
the whole field of non-metallic 
gasket materials. It is a text 
book rather than a piece of 
advertising material. 


the VELLUMOID co. 


Worcester 6, Mass. 








HOW IMPORTANT 
IS COST CONTROL? 


Some research engineers believe 
that the work of “costing” research 
problems is valuable time lost from 


more creative tasks. Experience 
shows, however, that well-planned 
systems of cost control can give 
research teams both a better un- 
derstanding of design problems, 
and better methods for attacking 
these problems. 


A detailed discussion, complete 
with charts and tables, of how you 
can organize such a program can 
be found under the General Engi- 
neering classification of your 1955 
Annual HANDBOOK of Product 
Design. Hundreds of other infor- 
mative and provocative articles 
also are contained in this issue 
(and in’ your ‘54 and ‘53 HAND- 
BOOKS). 


Product Engineering 
McGraw-Hill Building, 
New York 36, N. Y. 





Product Engineering — October, 1955 








)A BRAKES 


...for better control 
of heavy-duty industrial and 
farm equipment! 


DLM—Revolutionary new 
all purpose brake 


The versatile new DLM offers many improvements previ 
ously unavailable on most other present-day brakes. Its sim 
ple design utilizes only 8 parts . . . results in considerabl 
savings in weight, installation and maintenance time, and 
actual material costs. 

This new balanced-type brake insures constant, smooth 
performance in either direction of rotation, and is fully en 
closed to protect against dust, dirt, and water penetration 
reducing fire hazard . . . prolonging brake life . . . and im 
proving on-the-job performance in all applications. 

Exclusive features have greatly minimized service and in 
ventory requirements, saving money for manufacturers and 
operators of trucks, harvesters, mixers, combines, winches, 
and many other types of heavy machinery .. . available in 
all sizes, for any type of work. 

If somewhere in your business there is a special braking 
problem, big or small, we urge you to call on the ingenuity 
and vast knowledge of TDA engineers to solve it quickly, and 
at a minimum cost. An inquiry on your company letterhead 
will receive immediate attention. Just write Timken- Detroit 
Brake Division, Ashtabula, Ohio. 


TIMICEN 
BRAKES 


Plants at: 

Detroit, Michigan * Oshkosh, Wisconsin * Utica, 

New York * Ashtabula, Kenton and Newark, Ohio * 
New Castle, Pennsylvania 
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There is a right method of 
chip control for 
this aluminum part 


























@ Write for latest catalog 
ering the complete line of 
B/W Induction Relays, Relay 
Enclosures Contactors and 
Starters, Multip'e Purnp Con- 
trols, Electrode Holders, Starter 
ind Relay Combinations 


Special Controls and Panels 


B/W CONTROLLER CORPORATION 
Alcoa offers the answers here... Be nena Seginay 


On many screw machine jobs IN THE FLOATLESS CONTROL FIELD 
there are operations which can 

be done in different ways, but, 

there is usually just one “best” 

way. To supplement your own 

experience, Alcoa offers users 

of Alcoa® Aluminum Screw ; 

Machine Stock a complete tech- [a = - Sterne FREE BOOKLET 
nical packet containing : calcu- ; 

lators for feeds, speeds and prop- 

erties; an engineering hand- 

book on machining aluminum; 

a booklet of corrected tool 

diameter tables; case histories 

of savings; a conversion chart 

for alloy designations. The com- 

plete packet is free for the ask- 

ing. Just fill out and mail this 

coupon today. 





ALUMINUM COMPANY OF AMERICA 
865-X Alcoa Building, Pittsburgh 19, Pa. 


Gentlemen: 


y 4 FELCILOY 


another product backed by 
famous ELGIN quality! 


Please send your technical packet on 


aluminum screw machine stock to: 
Nome 
Compony 


Address 








ABRASIVES DIVISION DEPT. A-2 


ELGIN NATIONAL [eee WATCH COMPANY 


ALURIN UMA 


** ALUMINUM COMPANY OF AMERICA °**** 
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The pick of the field- gt There is a right way to 


Al : : 
RUBBER aire grind tools for 


_ METAL PARTS . | this aluminum part 


@ Standord or special ARco clips 
clampsfand other rubber insulGted 
mn 8 ; . these can ddd 
electr cal“and sound insuletion; 
corrosion and chresion fesistane 
to” cable, loom, tube? wige, rod 
ond pipe products 04 

You can improve/the utility and 
durability of your prodbct re- 


questing expert ARco odfncertag 
counsel; sample rubberfinsulations 


on your standard parts, and quan- AUTOMOTIVE 
tity estimates. These ARco services RUBBER COMPANY - INC. 
a ae 


are yours without obligation. 


Designers * Engineers 


Valuable literature 


cri Alcoa offers the answers here... 


ANYTHING CAN BE COVERED 
On many screw machine jobs | 
are operations which can be done | 
Q different ways, but, there is usually 
just one “‘best’”’ way. To supplement 


your own experience, Alcoa offers 


users of Alcoa® Aluminum Screw 
Machine Stock a complete technica 
packet containing: calculators 
feeds, speeds and properties; an engi- 
neering handbook on machinin: 
aluminum; a booklet of corrected t 
diameter tables; case histories of sav- 
ings; a conversion chart for alloy designations. The complete 


packet is free for the asking. Just fill out and mail coupon today 


ALUMINUM COMPANY OF AMERICA 

865-K Alcoa Bidg., Mellon Square, Pittsburgh 19, Pa. 
Gentlemen: 

Please send your technical packet on 

Aluminum Screw Machine Stock to: 


Type F Blowers 


Originally designed for cooling electronic tubes in 
transmitters, induction heaters and diathermy equipment, 
Heinze F 2 Blowers have become popular also for adver- 
tising displays and similar applications where a small 
current of air and quiet operation are required. 





Name Title 


Characterized by low wattage, neat appearance and Company 
light weight. The shaded pole motor will not cause radio 


; Addr 
interference. ace 


Your Guide to Aluminum Valve 
115v AC 60 cycles 15 watts — 
F2D (double) 20 CFM 3000 RPM (free air) 


F2S (single) 10 CFM. 3000 RPM (free air) 


SESS TESS ES ET ST SES OSES SSEEOSSHESEE EES OES SOLES ESSSELTESES BEET ESESESESE TESST SE EEEE SHES ESSE EE SSSt ED 
. 
So oS FOO SSS ET ERED EEE EEE EE EEESEEEEEEEES EEE SE EEEEEEEEEEE EEE REESE EE HEHEHE EEE EEEE * 





ALCOA ©. 
ALUMINUM 


ALUMINUM COMPANY OF AMERICA 





Heinze Electric Co 
685 Lawrence Street. LOWELL. MASS 


ee ewe eee eee eee eee eee eee 


Product Engineering — October, 1955 





send 
us your 


telephone G33 number 
...-it may meana 
better future 
for you! 


Because of increased emphasis on 
some of our long-range projects, we want to 
establish immediate contact with 
competent designers. 


To those who qualify, we can 
offer a real opportunity to build 
solid, well-rewarded careers. 


If you want a chance to grow, 
attractive wage rates, extra benefits, 
New England living — mail this coupon today! 


Particularly important is your 
telephone number. We may want to call 
you at once to arrange for personal 
interviews or plant visits. 


Mr. P. R. Smith 

Dept. 7, Design Employment 
Pratt & Whitney Aircraft 
East Hartford 8, Conn. 


I would like to learn more about your openings for pro- 
duct and component designers. My experience has been in 
the following fields: 
©) Compressors ( Hydraulics CO Piping 
©) Turbines C) Gears }) Controls 
OC) Structures —) Valves ] Test Equipment 
() Afterburners and C) Heat Exchangers and C) Test Rigs 

Related Equipment Combustion Problems 
C Aerodynamics 2 Bearings 


Total years Mechanical Design experience 


ZO GH SON ONG Whi ns ocncacccccw este Most convenient 
(telephone number) 
hours for receiving calls are between 


PND 549 2 Ch cdbaneees sagaasenssecdoodtnccsneaoeue 
ADDRESS 


World’s foremost 


PRATT & WHITNEY AIRCRAFT 


Division of United Aircraft Corporation 
East Hartford 8, Connecticut 


designer and 
builder of 
aircraft engines 








a 











Fee ewer eee eee wee 


~ 
TAKES 
4 Two 


DISPLAY ADVERTISING 


© AROUSES INTEREST 
© CREATES PREFERENCE 


DIRECT MAIL 


® GETS PERSONAL ATTENTION 
® TRIGGERS ACTION 


After your prospect has been convinced 
by DISPLAY ADVERTISING, he still must take 
one giant step. He must act. A personal- 
ized mailing piece direct to his desk, in 
conjunction with a display campaign, is 
a powerful action getter. 


McGraw-Hill has a Direct Mail Division 
ready to serve you with over 150 spe- 
cialized lists in the Industrial field. 


To get your copy of our free INDUSTRIAL 
DIRECT MAIL CATALOGUE (1954) containing 
complete, detailed information about 
our services, fill in the coupon below 
and mail it to McGraw-Hill. 


Do it now! The best advertising programs 
are planned well in advance. 


mae 
Mc GRAW-HILL 
DIRECT MAIL LIST SERVICE 


icc idadatittinabaibieiei itive cmeeaand 


Direct Mail Division, 
McGraw-Hill Publishing Co., Inc. 
330 West 42nd St., N. Y. 36, WN. Y. 


Please forward my free copy of the McGraw- 
Hill “Industrial Direct Mail Catalogue.” 


Nome 








Address 





City Stote 
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SUPERIOR PARTS 
AT LOWER COST 


with Hunter Douglas Aluminum Cold Forgings 


Hunter Douglas One-Piece Aluminum 
Cold Forgings are important to every 
designer and manufacturer as a means 
of simplifying design, reducing cost or 
producing stronger, better products! 


Hunter Douglas cold forgings and im- 
pact extrusions offer these advantages: 


TUBULAR SHAPES, open or closed ends. 


ZERO DRAFT in all hollow parts; reduces 
metal waste and machine time, 


HIGH STRENGTHS obtainable with wide 
alloy selection. 

DENSE METAL STRUCTURE “porosity-free,” 
withstanding high pressures in hydrau- 
lic or pneumatic applications. 

SMOOTH SURFACE FINISH (typically 63 
rms. as forged). 


DESIGNERS: 
If you want to know more 
about Hunter Douglas 
Aluminum Cold Forgings 
write on your company 
letterhead for this free 
40 page book. 


) 


CLOSE TOLERANCES meeting all commer- 
cial requirements. 

ONE-PIECE CONSTRUCTION replaces 
multi-piece assemblies and costly fab- 
rications. 


The typical examples above show how 
designers have utilized Hunter Douglas 
Aluminum Cold Forgings to provide a 
better solution to production problems, 
with resulting design simplification and 
cost savings. 


If your component requirements offer 
potential quantities of 10,000 or more 
per month, ask our engineering depart- 
ment for an analysis. A blueprint or 
sample part will facilitate our recom- 
mendation. 


Hunter Douglas 


1. LATCH BARREL Originally made as a multi- 
piece assembly of several stampings ...now in- 
stantly produced as a one-piece Hunter Douglas 
Aluminum Impact Extrusion requiring no assem- 
bly time. Metal grain flow connects flange with 
tube in continuous, unbroken lines. Strength 
equalled the original latch barrel design 


2. ORDNANCE COMPONENT Formerly made as a 
three piece assembly with a critical gas leakage 
problem solved with this one-piece Hunter 
Douglas Aluminum Alloy Cold Forging. Highly 
stressed, it withstands bursting pressures of 5500 
psi without distortion was actually produced 
with less metal than was formerly machined away 
as chips 


3. HYDRAULIC PLUNGER TUBE Originally a 
welded assembly of several steel parts, now cold- 
forged in one piece. Zero draft plus close toler- 
ance eliminated all boring and turning operations. 
Machine time, assembly time and metal waste 
greatly reduced. Fine, porosity-free grain struc- 
ture produced by cold forging, combined with the 
proper, heat-treatable aluminum alloy easily sat- 
isfies strength requirements of this highly stressed 
part. 


4. VALVE BODY The pre-requisites of high 
strength and porosity-free metal structure made 
this part a “natural” for Hunter Douglas Alumi- 
num Cold Forgings. Zero draft on all surfaces 
simplified chucking. The solid cold forging pro- 
duced the long stem and four studs. Accuracy and 
detail produced by cold forging reduced subse- 
quent machining to drilling and tapping 


, Corporation 


¥ 
e 


HUNTER DOUGLAS CORPORATION, DEPT. PE-10 RIVERSIDE, CALIFORNIA et » TELEPHONE OVerland 3-3030 
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EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment opportunities tive, management, technical, selling, office, skilled, manual, ete. 





: Positions Vacant Civil Service Opportunities Employment Agencies 
~~ S. Positions Wanted Selling Opportunities Wanted Employment Services 
NATIONA} ( Part Time Work Selling Opportunities Offered Labor Bureaus 
DISPLAYED RATES—— UNDISPLAYED 
The advertising rate is $19.85 per inch for all advertising ap $1.50 per line, minimum 3 lines. To figure advance payment 
pearing on other than a contract basis. Contract rates quoted count 5 average words as a line. 
Ph Diet Box Numbers—counts as | line 
n advertis h is pasured %” vertically 1 3 _ 
columns-—30 inches to's page a ee en yb CD 


Subject to Agency Commission. Not subject to Agency Commission 


Send NEW ADS to PRODUCT ENGINEERING, 330 W. 42nd St., N. Y. for November issve closing October 20th 


ent is made in advance for 4 con 














CHIEF PRODUCT ENGINEER 
10,000 + —NO FEE 
Should be experienced in overall project of research 
design & development of machine tools, automation. 


special machines, packaging machinery. This is new 
Project. Excellent future. All details handled eM. 
ciently and confidentially 

Contact — J. J. CO 


OPE 
O'SHEA EMPLOYMENT SYSTEM 
ENGINEERS 61 sactson, She Fal 


Jackson, . WAbash 2.1884 








IN 6 MACHINE DESIGNERS 


Old line company setting up a new 
ELECTRONICS 7? plant in the Middle West. Need 6 
. capable men—further promotion, good 
possibility. Start to $800. 
® RCA’s world leadership in electronics depends on RAY EDWARDS & ASSOCIATES 
creative mechanical engineering associated with elec- 28 E. Jackson, Chgo. 4, Ill., Webster 9-2905 
tronic design and development. Boundaries are dis- 
appearing, in fact, between mechanical and electrical 
engineering responsibility. For ME’s... this means CHIEF PROJECT ENGINEER $12,000 
greater challenge, added advancement opportunities. Midwest division of multiple plant manutacturer 
Reape : - schahics tronics and elect a dl 
® Opportunities are open in these fields of mechanical Soeedin, Semel totes aes a, ene 
design at RCA: radar systems, digital data handling anced Bao _cupervicer. Employer pays agency fee 
devices, industrial electronic equipments, airborne fire SES CeeeEETn Gupenee. 
control systems, missile guidance. Each calls for knowl- aia MONARCH a a 
edge of structural design, high speed intricate mecha- wcnsee » O. 
nisms, shock, kinematics, vibration, thermodynamics. 
® You'll locate in Greater Philadelphia, with pleasant WANTED 


suburban and country living nearby. Broad, liberal 
RCA benefits, too. ELECTRICAL ENGINEERING DRAFTSMAN 


Capable of general plant layout work and design 
for nate control in connection with plant 
¥ ‘ . . > ; — . mechanization. Give experience and salary range 
Send complete resume of education and experience to: ype My Ey 

P-7838, Product Engineering 


Mr. John R. Weld, Employment Manager 20 No. Michigan Ave., Chicago 11, ll 

















Dept. B-13K, Radio Corporation of America 
Camden 2, New Jersey HYDRAULIC SALES ENGINEERS 


Experienced in industrial Nysraute Sales 
Excellent Salaried Sopertee ity 
Territories in Mid-West and New England 


Radio Corporation of America Address Replies: 

7 SALES MANAGER—HYDRECO DIVISION 
THE NEW YORK AIR BRAKE COMPANY 

1100 East 222nd St., Cleveland 17, Ohie 


REPLIBS (Bow No.): Address to office nearest yor 
NEW YORK: 380 W. 42nd St. (36) 
CHICAGO: 520 N. Michigan Ave. (11) 


SAN FRANCISCO: 68 Poat St. (4) 
LOS ANGSLES: 1111 Wilshire Bivd. (17 


DESIGNERS-LAYOUT MEN POSITION VACANT 


Wanted— (Strictly a sideline) mechanical en. 
gineer, steadily employed, residing within 


TO WORK AT greater New York area, with home-workshop 


to collaborate in developing new and nove! 


GENERAL MOTORS | ideas in the toy and game category. P-7704 


| Product Engineering. 
NEW TECHNICAL CENTER | 


For Experimental Automotive Work in Transmissions, Engines & Chassis. 
The work of this group is carried on in one of the nations most modern and com- 
plete research and development centers; located in suburbs of Detroit, Michigan. 
Exceptional opportunity for men looking to the future. Positions are permanent due BOX N UMBER 
to long-range plans. Outstanding company benefits. 


State Full Particulars; Age, Experience. Salary Expected Etc. Send Resume to: 


PERSONNEL DEPT. the box number on your envelope. It's our 
ENGINEERING STAFF only means of identifying the advertisement 
GENERAL MOTORS CORPORATION you are answering. 
G. M. Technical Center Detroit 2, Mich. 





























Don't forget the 


When answering the classified advertise- 
ments in this magazine don’t forget to put 
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To career-minded engineers: 


Design history 


is being made here 








...at Lockheed in California 


These design engineers are working on the F-104 air Superi- 
ority jet fighter. 


They are participants in an expanding program that covers 
virtually every phase of Aeronautical Design. 46 major proj- 
ects are in progress, including thirteen different models of 
aircraft already on assembly lines. Aircraft in development 
include the Electra, first U.S. turbo-prop airliner. Classified 
activities are equally significant. 


There are sound reasons for these Design 
achievements: 


Under Lockheed’s Design philosophy, the Design Engineer 
makes major decisions on engineering problems. He works in 
an atmosphere of pronounced professional freedom. Original 
thinking, new ideas are welcomed and rewarded. Moreover, 
Lockheed emphasizes Design as a field that grows daily in 
importance. 


In career terms, Lockheed’s Design attitude and 
diversified program mean: 


More scope for your ability with so many projects in motion; 
more opportunity for promotion because there are more upper 
echelon positions; more job security because Lockheed pro- 
duces such a wide range of aircraft. 


To engineers who lack aircraft experience: 

Aircraft experience is not necessary to join Lockheed. It’s 
your engineering training and experience that count. Lockheed 
trains you for aircraft engineering through its Engineering 
Transitional Program. Naturally, you receive full pay during 
the Transitional Program 

Lockheed offers engineers: Increased salary and overtime 
benefits; generous travel and moving allowances that enable 
you and your family to move to Lockheed at virtually no 
expense; a chance to enjoy life in San Fernando Valley. 

A report on “Maintenance Design of High Speed Aircraft” 
taken from one of Lockheed’s monthly engineering and 
manufacturing forums is available to interested engineers. 
Address requests to Forum Chairman J. F. McDonald. 
Lockheed’s expanding Design program has created positions 
at all levels in mechanical, electrical, hydraulic, power plant, 
controls and structures fields. A brochure describing life and 
work at Lockheed will be sent you upon request. Address 
E. W. Des Lauriers, Dept. DH-30-10 


LOCKHEED 


AIRCRAFT CORPORATION « CALIFORNIA DIVISION 


sursank CALIFORNIA 
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SEARCHLIGHT 
ELECTRICAL and MECHANICAL ENGINEERS SECTION 


AC AND DC SUBFRACTIONAL MOTORS 
SERVOMECHANISMS 
ELECTROMECHANICAL AND ELECTROHYDRAULIC UNDISPLAYED RATE 
CONTROLS AND ACTUATORS $1.50 a line, minimum 38 lines. 


To figure advance payment count 5 average 
words as a line. 


Boz Numbers—Care of publication count as one 
line. 


Discount of 10% if full payment is made in ad- 
vance for 4 consecutive insertions. 


We are now staffing the new Electronics Laboratory of our Aero- Equipment Wanted or For Sale Advertisements 
. oe é ‘ ; ; : : acceptable only in Displared Style. 
nautical Division in Anaheim, California. The selection of associates DISPLAYED RATE 
is based on consideration of their demonstrated abilities and interests Individual Spaces with border rules for prom- 
in connection with our long-range laboratory plans. Careful attention The advertising rate is $15.10 per inch for all 
‘ ‘ advertising appearing on other than @ contract 
to engineering and operational plan- basis. Contract rates quoted on request. 
ning and to the selection of critical a eo 
page 
control problems assures opportu- 
nities for continuous professional INVENTIONS WANTED — 
development. The efforts of a relatively 
: . Patented or unpatented products in any 
small but select staff are being applied . 
3 , tae ne : 8 PP field. No fees. Write for Brochure L-1. 
Mr. Controls on projects requiring engineering inge- : ; 
‘ : . INDUSTRIAL CHAMBER OF COMMERCE 
nuity essential to advancing the art of 


teal Divisi ; 58 Broad St. © Bloomfield, N. J. 
Aeronautica tvision control in the aeronautical field. 


 Kohertshaw Fubtow Positions are available at all levels of 


laboratory work. Please direct inquir- 

CONTROLS COMPANY ry . q 

SANTA ANA FREEWAY AT EUCLID AVENUE ies to Vernon Vogel, Electronics Lab- CONTRACT 
ANANEIA, CALPOMGA oratory Director. 



































10 to 12 ft. lengths 
ALL METALS 


PERSONNEL MANAGERS (Kode “Product a Order 


EASTERN 





Machine Screw Corp. 
12-32 Barclay St. 


LOOKING FOR ENGINEERS... == “== 
— TECHNICIANS ? | PROFESSIONAL | 


SERVICES 














Write for free copy of 
GEORGE H. KENDALL 
““RESERVOIR OF ENGINEERS Consulting Mechanical Engineers 


Methods Studies: Process or Product 
Redesign Existing Products for Greater Profit, 
af Trouble Shouting Production, Design, Cost Problems, 
Specialist Automatic Machinery, Process, Controls, 
New Developments, Patent Studies. Investigations, 
New Products & Prucess Engineering Studies 
P. 0. Box 3 (Met, 1923) Tel. Darien 5- ages 
Noroton Heights 3 Offices Darien, Connecticu 

















The engineers and technicians you want can make contact .. . channel, concentrate 
t h the i ' . loyment advertising to just the 
© reach are ga eced in convenient, com your = Ag " ve ra } WILLARD F. MASON 
pact groups—as this 12-page booklet men wit e job qualifications you wan Consulting Electrical Engineer 
points out. ... without wasting advertising money for eosin Electromechanteal | Designs P 
‘ § $ —All Appli 
higher-priced space in publications with | Stil Bing Avspuis, cin Sousa 


» t Devel t P 
general circulation, in which you pay for ae ~~ - ++ 


the McGraw-Hill publications they read for perhaps 999 unqualified readers for every 180 Post Road, Darien, Conn. Oliver 5-9039 
on-the-job information. It explains how you 1 who may meet your job requirements. 





It keys the job titles these men hold to 








NEW PROVIDENCE ELECTRIC CO. 

Write for your free copy to: Classified Advertising Division ELBOTRO-MBCHANICAL DESIGN 
DEVELOPMENT 8BRVICB 

New Product Development ¢ Redesign ¢ Automation 
Special Machines and Systems 


McGRAW-HILL PUBLISHING COMPANY, INC. Servabrication and electrical laboratary. = 


Genera! Office—505 New Center Bide. 
330 W. 42ND ST. NEW YORK 36, N. Y. moe erst 2 24s Gresiee ey 
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EMPLOYMENT OPPORTUNITIES 





Aarcnsworth ny ho 


in these specialized fields 
RADAR 


Study, analysis, development, and design in highly 
advanced radar techniques, and electronic counter- 
measures. 


ANTENNAS 


Research, development, and design of airborne 
antennas in low-frequency, UHF, and microwave 
regions for missiles, radar, and countermeasures 
equipment. 


PACKAGING 


Encapsulation and subminiaturization design for 
reliability and produceability in missile guidance 
and control equipment systems, airborne radar 
systems, operational systems test equipment, 
closed-loop TV systems, etc. 


MISSILES 


Research, systems analysis, development, and de- 
sign in guidance and control systems, systems 


component equipment, and systems operational 
test equipment. 


TEST EQUIPMENT 


Research, development, and design in Guided 


Missile operational test equipment systems and 
systems ¢ 





* 
a oon “ ip 


MICROWAVES 


Systems analysis, development, and design in 
microwave circuitry and components for missile 
gvidence systems, radar systems, and systems 
test equipment. 


Career-minded men with several years specialized experience, and preferably with advanced 
degrees, are invited to join our rapidly expanding programs in industrial and military electronics 


FARNSWORTH ELECTRONICS CO., 
Fort Wayne, Indiana 


© A division of International Telephone and Telegraph Corp. 











AQ eS 


Mechanical 
« DRAFTSMEN 


Electronic 
DESIGNERS 


MANUFACTURER 
WANTS 


an experienced man capable of super- 
vising and operating automatic high 
speed-sanitary can lines. Excellent op- 
portunity for a good man to assure him- 
self of a permanent job with a good 
future. Salary open. Call or write to: 


ATLAS CAN CORPORATION 


50th St. & Ist Ave., B’klyn 32, N. Y. 
STerling 8-1040 


ENGINEERS 
_ How do you Measure success: 


others peice Tl e Network Theory 


e Systems Evaluation 

e Automation 

e Microwave Technique 

e UHF, VHF oF 
SHF Receivers 

e Analog Computers 

e Digital Computers 

e Magnetic Tape 
Handling Equipment 

e Radar and 
Countermeasures 


Packaging 
. Electronic E quipment 


ccess only by money 


su 
Some measure eir work But 


nt they get out of th 


the enyoyme s a combination of 


measure of success ! 
that 


the true ft 


are 
plus the knowledge 


vour < ftorts 


both : 
recognized and appreciates a 

Melpar enginecrs find diversity an | 
a | growth; they enjoy being 
ff without losing their 
ut from Melpar's 


»portu 


nity for professiona 
part of a highly creative st 
individuality, and they bene! 





system fe- 





PRODUCT DESIGN ENGINEER 


Desire to leave the crowded city? Oppor- 
tunity exists in pleasant community of 
30,000 for a product design engineer ex- 
per.enced in design of mechan'cal prod- 
ucts. Must have B.S. degree in engineer- 
ing and be under 40 years of age. Salary 
commensurate with training and experi- 
ence. A major portion of Ansul Chemical 
Company’s business is derived from me- 
chanical products. 


Write Personnel Manager 
Ansul Chemical Company 


Marinette Wisconsin 
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fc 
completely integrated facilities *: 
sponsibility from design concept th 


duction 


: - 
To learn how Melpar measure 


own sta 
Technical Personnel 


melpar, 


Subsidiory of Westinghouse Ai 
3000 Arlington Bivd., Dep 
11 Galen Street, Watertown, Mass. 


» tO 
adards send complete resume 


Representative 


e Pulse Circuitry 

e Microwave Filters 

e Flight Simulators 

e Servomechanisms 

. Subminiaturization 

. Electro-Mechanical 
Design 

e Quality Control 
& Test Engineers 


rough pro- 


up to your 


r Broke Co 


hurch, Vo- 
*, PE-22 Falls C ' 
+ 99 First St., Cambridge, Moss 


agg 
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Maurey engineers v-drives for 
every situation; the “stop and 
go’’ spurts of refrigeration 
drives; the pulsating, high 
torque loads of rock crushing; 
the smooth, steady-pull of tex- 
tile drives... for short centers, 
and wide range of speed ratios. 
Maurey V-drive equipment has 
proved its value since 1917, 
improving the performance, and 
increasing the sales of thousands 
of products. Maurey delivers 
pulleys, belts and accessories 
quickly from complete stocks. 
Whether you are designing a 
new v-drive or improving an old 
one, contact Maurey. Call your 
local Maurey Distributor, or 
write direct. 


Request these catalogs 


WABASH AVE CHICA 


G 








Pulleys, Sheaves 
V-Drive 
Accessories 





STEEL SHAFT COLLARS 











maurey manufacturing corp. 


fe 


‘e) i. 
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Accelerometers 
Accumulators 


Actuators 
Mechanical ... 


Adhesives 
Air Motors (see Motors, Air) 
Alternators (See Generators) 


2, 26-27, 33, 34 
65-68, 328-329, 418, 419 


Aluminum Alloys 


Aluminum Coated Sheet and Strip 
(see Steel, Coated) 


Amplifiers 273, 437 


Assemblies 
Pneumatic 


Bars 
Metal 
Non-Metallic 


32, 262, 328-329 


Bearings 
35, 70, 78, 128, 221, 224 A&B 
227, 229, 270, 317, 334, 335 365, 370 
Jewel 360 
Minature . 317 
78 
208 
86 
224 A&B, 227, 317, 350, 365, 401 
Self-Lubricating 321 
Sleeve... .61, 87, 208, 262, 321, 359, 365 


Bellows .. 345 
462 


Bi- Metal 


Blowers 


Brake Motors 


Brakes 
Electric 
Hydraulic 
Mechanical 


Brazing 

Alloys 
Bronze 
Brush Holders 
Brushes, Electrical 


Bushings 
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Cam Fasteners 
Carbide Alloys 
Carbon Parts 
Castings. : ..20-21, 288, 370, 
Castings, Precision investment. .110, A career, 
Ceramics 124, 
Chains 
Conveyor : ..-13, 86, too, 
Roller. . ....13, 44-45, 70, 86, 98, 
Silent . Lenvueese]3, 44-45, 70, can move straight up 
Chemical Treatments.......299, 303, 
Clad Metals 


Clamps 


Specialists in WTO: Take a look at Fairchild’s 


Clamps, Hose : : ens - 
progress in this exciting field of modern aviation! 


Clips, Electrical 
Clutches Here is real opportunity to make your mark in this 
Mechanical 22. 44-45, 372, important work, offered by the fast-growing, pro- 
Coatings 74, 256 A&B, 303, 307, gressive organization that gave the world the famous 
388, 390, C-119 Flying Boxcar and C-123 Provider. For now 
Cold Headed Parts..............358, at Fairchild extensive research and development pro- 
Compressers ... aan 38, 278 grams are in progress to create new VTO craft, as 
Computers ....... : 416, 437 well as transports, fighters and missiles. 
Connectors 


Stestrrees = genuine contributions to its advancement, then you 
Hose 387 


v imp place irchild, and the c e 
Poin ~ - have an important place at Fairchild, and the chance 


If you have experience in this field, and can make 


to move straight up in your profession. 
Contactors - ae . .. 380 ‘ & P P 


Contacts & Contact Materials. .4, 31, 280 Consider, too, the added advantages of living and 
Controllers Map egial ‘nua vadl working close to Baltimore and Washington, in the 
Contro! Motors ........ , attractive Cumberland Valley, where housing, schools 
Contro! Panels & Switchboards..103, 418 and recreational facilities are among the nation’s 
Controls ; finest. And, Fairchild’s salary plan, paid pensions, 


Electrical .28-29, 32 A&B, 103, 291 . | health, hospitalization and life insurance benefits give 
SoS, SES, SESs Se? ge xtra security in which to build your future 
Electronic ......263, 392, 416, 418, 437 . | ' you extra s y : 


Hydraulic . seeseees 291 Send a detailed resume of your experience to Walter 


EI 2-298 voosene ao 4 Tydon, Chief Engineer. All correspondence will be 
Genvayer Sette oo : 304 kept in strictest confidence, of course. 
Copper & Copper Alloys.. — = 

370, 377 
Cork Compositions 


Counters .... Trt" whare the fatine ‘o 


Couplings (see Connectors, Electrical) 
Couplings wreasunred wn yt, 


Hose .... 09 66060460020 ae 


Foam 


IRCHILD 
Aucat Divison 


Hydraulic eceseucccess HAGERSTOWN. MARYLAND 
Mechanical . 70 


Continued on p. 428 


Product Engineering — October, 1955 





TWO HEADS ARE BETTER 
THAN ONE 


Sometimes two heads are the only solution to 
a part or fastener problem. Take a quick look 
at the belt buckle roller illustrated. This was a 
really special job and it solved a special prob- 
lem for both the Armed Services and their sup- 
pliers. The big problem here was to produce 
this roller in quantity, inexpensively and 
quickly .. . and HASSALL double-heading did 
the trick. 


Double-heading is only one example of the almost 
limitless possibilities Hassall cold-heading offers you. 
If you have a fastener problem just send us samples 
or specifications for a quotation. 


WRITE FOR CATALOG .... with it we will send 
our popular decimal equivalent wall chart. 
John Hassall, Inc., Box 2233, Westbury, L. I., N. Y. 


HASSALL 


SPECIAL WLS RIVETS SCREWS 


NAILS, RIVETS, SCREWS 
AND OTHER COLD-HEADED 
FASTENERS AND SPECIALTIES 


Ts SCR 


SPEC, ANS RIVE 
eee 68 1S 6 0 0 


= 
O 
eh 
Q 


SINCE 1850 
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Cylinders 
Hydraulic .. ....62-63, 115, 120, 287 
Pneumatic . 62-63, 115, 120 


Deep Drawing .......---- . -256, 293 
ED, on on vanes savenee cee mee 
Die Castings > eae ..++-106, 332, 372 


Drafting 
Machines ....279, 391, 403, 406 
Supplies -.+++-391, 403, 406, 


Drives 
Adjustable Speed 
Hydraulic 
Right-Angle 
Timing 
Variable Speed ...-3rd Cover, 18-19 
38, 70, 107, 231, 437 


Dynamotors . ise ae® 82-83 


Enamel 
Engine Indicators & Controls. 


Engineering Services (see also Pro- 
duction Services) ......82-83, 299, 
356, 399, 


Engines 


Extrusions 
Metallic cess 
Non-Metallic 


Fabricated Plastics (See Plastics, 
Fabricated) 


Fabricated Steel (see Plate, Fabri- 
cated, Sheet Fabricated, Structural 
Forms & Shapes, see Weldments) 


Fastening Methods. .89, 126, 233, 414, 
319, 
. 308, 404, 

Fibre Glass 


Filters 
Air .. 
Hydraulic 


Finishing Equipment & Supplies. 
Flexible Couplings 

Flexible Shafts .. 

Floats 

Fiow Regulators 

. . .. MTIPEreree ..101, 
Friction Materials ....43, 50-51, 315, 
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Furniture, Engineering Dept.276, 
Fuse Holders 


Fuses . 


Gages, Pressure or Vacuum.. 
Gaskets .2nd Cover, 50-51, 


Gear Motors (see also Motor 
Reducers).... .56, 70, 90, 


Gears....1, 70, 294, 311, 360, 364, 


Generators 
A-C. ; 
Pn sentwebhaen dua 
High Frequency 


Glass 
Governors . 


Graphite 


Heating Units 
High Temperature Alloys 
Honing Machines 


Hose & Tubing 


inspection Equipment 


instruments 
Mechanical . 


Insulation 47, 117, 212, 


364, 400, 404, 


Knives & Blades 


Laminated Metals .. 


Laminated Plastics (see Plastics, 
Laminated) 


Latches 


Liquid Level Controls.... 
Lubricants 


Lubricating Equipment....... 8, 119, 1 
268-269 


Continued on p. 430 
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The new carburetor 
intake silencers for 
the Evinrude Big 
Twin Aquasonic out 
board motors use 
L-O-F Glass Fibers’ 
insulation to reduce 
disagreeable engine 
noise. 


S-h-h! Evinrude 


makes outboard motors “ whisper” 
with L°O-F Glass Fibers’ insulation 


Lighter, finer glass fibers form millions of dead air pockets — 
assure high acoustical efficiency to absorb objectionable noise 


Evinrude’s engineers turned to 

L-O-F Glass Fibers’ Microlite 

because they required an insu- 

lation with 

ehighly efficient sound-ab- 
sorption characteristics; 

e capability of being die-cut to 
fit contour of irregular-shaped 
housing; 

e excellent cohesion of fibers to 
eliminate air-erosion problems 
due to high intake velocity. 


Whether your product involves 
sound absorption or thermal in- 


sulation, L°-O-F Glass Fibers’ 
insulation—either Super: Fine or 
Microlite—assures you thermal 
and acoustical efficiency plus 
these highly desirable properties: 

Light weight 

Low density 

High resiliency 

Heat resistance 

Low space requirement 

Easy handling 

Easy fabrication 

Resistance to moisture 

Resistance to settling 


M 1 Cc R oO L i T E For further information on how L-O-F Glass Fibers’ insulation can help 
you solve your design problems, contact our nearest office. Or write: 


Ki OMr 


GLASS FIBERS 


L-O-F Glass Fibers Co., Dpt. 4-105, 1810 Madison Ave., Toledo 1, Ohio. 


L-O-F GLASS FIBERS COMPANY 


TOLEDO 1, OHIO 


Ss U Pp E we - F I N E Makers of glass fibers by the exclusive “ Electronic-Extrusion” process 
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POLYPENCO® SHAPES 


Quality Nylon Parts at Lower Cost... 
Fabricate From POLYPENCO Shapes 


® Take the uniform high quality of POLYPENCO Nylon Shapes... add 
fast, economical machining on your standard metalworking equipment 

.. and you have an unbeatable combination giving you highest 
quality nylon parts at low cost. Here’s why: 


© Better performance starts with better quality: 
POLYPENCO Nylon Shapes are manufactured under 
rigid controls to assure absolute uniformity in every 
piece, every order. 


POLYPENCO Nylon is supplied in standard shapes of 
rod, strip, tubing, tubular bar and slab. On standard 
metalworking tools you fabricate your own parts— 
rapidly, economically. 


You save costs of molding dies, get greater design 
flexibility, fabricate to close tolerances. Machining is 
easy, requires no special operator training or skill. 


No costly delays in your production schedules... 
POLYPENCO Nylon Shapes are carried in stock, avail- 
able for immediate delivery in stock sizes. 


Technical bulletins and prices mailed promptly 
in answer to your request. 


When Parts Call for Nylon Specify POLYPENCO ! 


THE POLYMER CORPORATION of Penna. « Reading, Pa. 
In Canada; Polypenco, Inc., 2052 St. Catherine W., Montreal, P.Q. 


A tae tbe nylon, teflon* and other non-metallics 


*, U PONT TRADEMARK 
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Machined Parts ... 

Magnesium Alloys 

Magnetic Materials 

Magnetos 

Magnets 

Marking Machines & Tools 

Metal Powder 

Metal Pre-finished - avs08 Qe 


Moldings 
Glass (see Glass Parts) 
Plastics (see Plastic Parts) 
Powdered Metal (see Powdered 
Metal Parts) 
Rubber (see Rubber Parts) 


Motor Reducers (see also Gear 
Motors) 


Motor Starters 18-19, 32 A&B 
263, 392, 418 


Motors, A-C 
Fractional....18-19, 24-25, 36-37, 54-56 
58.59, 76-77, 82-83, 217, 235, 245, 267 
343, 346 
Integral 18-19, 36-37, 54-56, 64 A-D 
76-77, 82-83, 217, 235, 245, 252, 267 
288 A, 343 
Sub-Fractional 82-83, 310, 365 


Motors, Air 


Motors, D-C 
Fractional....18-19, 54-56, 58-59, 76-77 
82-83, 217, 235, 245, 343, 346 
Integral....18-19, 54-56, 64 A-D, 76-77 
82-83, 217, 235, 245, 252, 288 A, 343 
Sub-Fractional - 363 


Motors, Hydraulic 335 


Mountings 


Name Plates 


22-23, 60, 89, 97, 126, 223, 358 
364, 372, 376, 389, 400, 406, 409, 413 


P 
Packings 2nd Cover, 50-51, 69, 275 


Paints 

Paper Insulation 
Perforated Metals 
Pillow Blocks 
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PRODUCTS ISO-ELASTIC™ 


ADVERTISED _ , TUNING 


nhs te FORKS 


Plastics Parts.. 52, a. —— a ' ’ Insure constant 


Plastics. .16, 47, 99, 212, 297, 313, 395, 440 


Plastics Fabricated 212, 313, 395, 430 | A frequencies through 


Plastics Laminated.118, 212, 308, 351, 395 | 


ee a | wide temperature 


Powdered Metal Parts 4th Cover 


46, 61, 87, 285, 321, 332, 341 | | variations 


Electrical & Electronic.... 


AMAZING ALLOY 
AUTOMATICALLY 
= COMPENSATES FOR 
Bisa ies: 
FROM —50°F TO +150°F 





Protective Devices, 380 
Pulleys , 426 


Pumps 
Air 374 


Liquid 09, 280, 286, 287, 323 
439 


Vacuum 374 





Ratchets 
Recorders 


Rectifiers 





Regulators 
Pneumatic 


Reproduction Equipment 


Reproduction Supplies 


Retaining Rings 
Rivets 

Rod Ends 

Rods 





Rubber Coated Parts 
Rubber Lining 


‘JOHN CHATILLON & SON poly ag 
Rubber Part 
sina NEW YORK, N.Y. 
Rust Proofing 

Manufacturers of Precision Springs and Measuring Apparatus Since 1835 
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We make the wire 
cloth we would use 
for your product... 
the well-known 
“NEWARK for ACCU- 
RACY” Cloth. 


We offer more than 
75 years experience 
in wire cloth manu- 
facture and use. 


We have the facilities 
for accurately fabri- 
cating parts from 
NEWARK Cloth in 
small lots or in pro- 
duction quantities to 
meet your production 
schedules. 


We have the skilled 
workers to do the job. 


We have experienced 
engineers ready to 
work with you in the 
design of the part to 
make the most effec- 
tive and economical 
use of the wire cloth. 


= It all adds up to a 
service that can pro- 
duce “quality” wire 
cloth inserts for you. 
it is the same service 
that has brought us 
many, many repeat 
orders and one that 
has been responsible 
for a steadily grow- 
ing list of customers. 





ire Gloth 


COMPANY 
351 VERONA AVENUE * NEWARK 4, NEW JERSEY 
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Screw Fasteners 


Screws 14, 60, 94-95, 111, 113, 
372, 376, 389, 390, 409, 413, 


Screw Thread Inserts 
Sealants 


Seals. . 2nd Cover, 50-51, 93, 261, 
304, 306, 361 


Servomechanism Components 
Sheaves 


Sheets 
Metal.. 122, 328-329, 385, 
Plastic 


Shims 

Shock Absorbers 
Silicones . 
Slides .. 
Solenoids 
Specialty Metals 


Speciality Fasteners (Pipe Hangers, 
Special Cold Headed Parts, etc.).. 
97, 114, 126, 253, 289, 400, 406, 


Speed Reducers 

Spindles 

Spinning . 

Splines 

Springs 39, 372, 412, 431, 

Sprockets 13, 44-45, 70, 86, 
294 ’ 


Stampings . .256, 290, 293, 
Stee! 
Alloy 20-21, 42, 225, 324, 
Carbon . 
Coated . 
Stainless. 
Tool 
Strainers 
Strip, Plastic 
Strip, Metallic 
Studs 


Subcontracting Services 


Switches 79, 108, 254, 305, 392, 


Tables, Dial-Feed 


Testing Machines & Equipment. .247, 
318, 


97 


358 
428 


368 
342 
275 


89 


-259 


274 
369 
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Thermistors 

Thermostats 

Timers....... 

Timing Motors 

210, 239, 

Tracing Cloth 

Tracing Paper 

Transformers 

Transmissions 

Traps (Steam) 


Tubing 
Fiexible Metal .. 
Lock-Seam . 
Plastic 
Seamless 
Welded . 


Universal Joints ...... 


Valves 
6, 243, 250, 268-269, 
Hydraulic 


Varnish 


Vibration Dampers 
Mechanical 


Vibrators 


Vibratory Equipment .. 


Welding 
Equipment 


Supplies 
Weldments 


Wire Cloth 
Wire Forming 


Wiring Devices ... 


. 12, 302 
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WE'LL GIVE IT 
TO YOU STRAIGHT 


When the leading producer of gun 
stocks for precision target rifles handed 
us his problem, we had the solution 
for him. 


Bench-rest marksmen insist on un- 
swerving accuracy. Even the most care- 
fully selected solid walnut stocks suffer 
some warping and distortion. The very 
minutest deviation may cause a dis- 
turbing error in aim. 


Gamble Brothers now provides lam- 
inated walnut gunstock blanks for this 
exccting clientele which assure them the 
dimensional stability—and beauty — 
they require. 





As many as 25 straight-grained, imperfection-free 


selected walnut plys are surfaced to .0015” before lam- 
inating under 250 Ibs. p.s.i. pressure with a resorcinol 
resin as bonding agent. This lamination is resistant to dete- 
rioration by moisture, swelling and shrinking, high temper- 
ature and chemicals. These laminations will not separate 
under pressure, shock, or even when exposed to fire. 


This is but one of untold instances where laminates of 
wood, or of wood and other materials combined, have 
solved difficult design problems. Ask Gamble Brothers 
whether lamination can help you—and how. No obliga- 
tion. Write today. 


For more than 50 years— 
leaders in wood engineering 


GAMBLE 
BROTHERS 


INCORPORATED 


4605 Almond Avenue 
Louisville 9, Kentucky 





ELECTRONIC 
CHASSIS LATCH 








Quickly and 
easily opened 
- ++ No tools 
required! 














Provides leverage to jack 
drawers in and out... 
Handles are used to lift 
and transport drawer! 





The new Camloc Electronic Chassis Latch does away with 
protruding attaching bolts, hole preparation, sealing 
problems cuts down production time . . . adds 
attractive, modern design to equipment racks. Camloc 
Electronic Chassis Latches not only provide leverage 
to overcome friction of multiple plug or chassis 
assembly, but also serve as carrying handles. 

It requires just a 6-pound maximum load 

to disengage the lock, yet the maximum 

horizontal working load—per latch— 

is 400 pounds! 


Inexpensive 
. ++ fewer parts 
required on 


Detailed information about 
the Camloc Electronic Chassis 
Latch is available on request. 


Write for Bulletin L-21. 6 


FASTENER CORPORATION 


62 Spring Valley Road, Paramus, N. J. 
WEST COAST OFFICE: 5410 WILSHIRE BLVD., LOS ANGELES, CAL. 
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ADVERTISERS 


This indes ie vublished as 6 con- 
centence to the 
core ie taken to make tt ascurcte 
but PRODUCT HENGINSBRING 
assumes no responsibility for a- 
rors or onviesions. 


Acheson Colloids Co 

Adams & Westlake Co 

Advance Electric & Relay Co. 

Aetna Ball & Roller Bearing Co.... 
Airborne Accessories Corp 
Aircraft-Marine Products, 

Aiden Products Co 

Alemite .... 

All American Tool & Mfg. Co 

Allegheny Ludium Steel Corp 
Allen-Bradley Co. ............ - 32A 48 
Allen Mfg. Co. 

Allied Research Products, Inc 
Allis-Chalmers Mfg. Co 18-19, 103 
Allmetal Screw Products Co., Inc.... 113 
Aluminum Co. of America 400, 414, 418-419 
Aluminum Goods Mfg. Co 

American Blower Corp 

American Brass Co. 

American Chain and Cable Co., Inc. 
American Chemical Paint Co 

American Feit Co. 

American Insulator Corp. 

American Lava Corp. 

American Manganese Bronze Co..... 


American Metal Hose Branch of 
American Brass Co 


American Screw Co. 


American Stee! & Wire Div., U. 8. 
Steel Corp. .... cell Bae tae 


American Welding and Mfg. Co.. 
Amplex Mfg. Co., Div., Chrysler Corp 
Apollo Metal Works. 

BRED BOGS GOPRic ccc cccccccsccéves 
Armstrong Cork Co 

Arwood Precision Casting Corp 
Atlantic Screw Works, 

Atlas Chain & Mfg. Co 

Automatic Electric Mfg. Co 
Automotive Gear Works, 
Automotive Rubber Co., 


B/W Controller Corp.. 


Bakelite Co., Union Carbide & Carbon 
ar --47, 99 


Bantam Bearings Div. . Terrington Co. 78 
Barksdale Valves ~adse cuteak 


Barnes Co., Wallace Div. 
Associated Spring Corp 


Belden Mfg. Co 

Beryllium Corp. 

Bethiehem Steel Co. 

Bird Co., Inc., Richard H 
Blake & Johnson Co... 

Boots Aircraft Nut Corp 
Boundbrook Oil-less Bearing Co..... 
Bower Roller Bearing Co 
Bristol Co., Socket Screw Div 
Bruning Co., Inc., Charles 
Bundy Tubing Co 

Bunting Brass & Bronze Co 


By-Products Steel Co., Div of 
Lukens Steel Co 


C & H Supply Co 

Calidyne Co. 

Cambridge Wire Cloth Co 

Camiloc Fastener Corp 

Carboloy Dept., General Electric Co.. 
Carpenter Stee! Co 

Cash Vaive Mfg. Corp., A. W 


Central Foundry Div., General 
Motors Corp. 


Central Screw Co 
Century Electric Co 
Chain Belt Co 
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Char-Lynn Co. 
Chase Brass & Copper Co.. 
Chatilion & Sons, John.... 
Chicago Molded Products Corp 
Chicago Rawhide Mfg. Co......2nd Cover 
Ciba Co., Inc., Araldite Div 
Cleveland Pneumatic Tool Co 
Clifford Mfg. Co... ee 
Columbia-Geneva Steel Div., 
U. S. Steel Corp 


Continental Diamond Fibre Div. of 
the Budd Co., Inc...... 


Continental Rubber Works. 
Continental Screw Co..... 
Control! Products, Inc.. 
Corning Glass Works 

Cramer Co., inc. R. W.. 
Cramer Posture Chair Co., Inc. 
Crucible Steel Co. of America 
Cullman Wheel Co. 
Cutler-Hammer, inc. 


Dayton Rubber Co. : 
DeLaval Steam Turbine Co. 


Delco Products Div., General 
Motors Corp. Pd 


Detroit Coil Co. 
Dings Brakes, Inc.. 
Dormeyer Industries 
Dow Chemical Co. 
Dow Corning Corp 
Dragert Co., C. H.. 


Dudco Div., The New York 
Airbrake Co. 


Dudek & Bock Spring Mfg. Co. 


DuPont de Nemours & Co., Inc., E. 
Hypalion ‘ 


DuPont de Nemeoure & Co., Inc., E. 
Film Dept. 


Durakool, Inc. 


Durez Plastics Div., Hooker Electro- 
chemical Co. ; » wieieie 


Eagle Lock Co. 
Eagle Signal Corp 
Eagie Signal Corp., Hagen Div 


Eastman Kodak Co., Special Products 
Sales Div. 


Elastic Stop Nut ‘Corp. of America. 223 
Eico Tool & Screw Corp.. 


Electro Dynamics Div., General 
Dynamics Corp. 


Elgin National Watch Co., Abrasives 
iv. se : 00a eae 


Emmert Mfg. Co 

Enjay Co., Inc. 

Erice Products Co. ; 

Essex Wire Corp., R-B-M Div 
Euclid Electric & Mfg. Co 


Fafnir Bearing Co. 


Fairbanks, Morse and Co., 
Magneto Div. 


Fairchild Aircraft Div.. ’ Fairchild En- 
gine & Airplane Corp 


Farval Corp. , 
Federal Bearings Co., inc... 
Federal Mogu! Corp. ‘ 
Federal Telephone & Radio Co 
Fellows Gear Shaper Co. 
Feiters Co. 

Fenwal, inc. ; : 
Ferguson Machine & Tool Co.. 


Ferrod Manufacturing Co., Sub. 
Ferro Corp. 


Firestone Plastics Co., Chemical Sis. 
Div., Div. of Firestone Tire and 


Rubber Co. . 
Flower Mfg. Co., D. B. 


Ford Instrument Co., Div. of Sperry- 
Rand Corp. . 


Frenchtown Porcelain Co 


Fulton Syiphon Div., Robertshaw 
Fulton Controls Co. .......6ceeues 


(Continued on Pg. 436) 
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SINE CURVE 
SNAP-ACTION 
ELEMENT 


Normally 
Closed 
STATIONARY 
CONTACT 





ACTUATING 
BUTTON 


SILICONE, 
NEOPRENE, 
or VINYL 
CASING 


Normally 
Open 


STATIONARY 


CONTACT 


CONTROL PRODUCTS « INC. 


310A SUSSEX STREET 


° HARRISON ° NEW JERSEY 





DRIVE IT WITH A NEG’ATOR® 
constant-force spring 


Ideal for use as a powerful, constant- 
torque motor is the NEG’ATOR Spring, 
the revolutionary constant -force 
spring component which is giving 
design engineers new ideas. 

They’re using the NEG’ATOR Spring 
as a motor in two ways. A light 
torque motor is made by winding 
the NEG’ATOR Spring around two 
drums of unequal size. The tendency 
of the material to recur] to its preset 
curvature around the smaller drum 
imparts a constant output torque to 
the shaft of the larger (output) drum. 
A more powerful and efficient motor 
is made as shown above—by reverse- 
bending the free end around the 
output drum. 











Think of how products can be im- 
proved, problems solved with a long- 
running, constant-torque motor. An 
aircraft designer with a critical 
counterbalance problem found out. 
So did a manufacturer of self- 
retrieving, 50-foot, steel tapes ...a 
motion picture camera maker . . . an 
engineer who developed a new pre- 
cision mechanical computor . .. many 
others with drive unit, long deflec- 
tion, and counterbalancing design 
problems. 

And, so will you when you get the 
full story. Ask us for a copy of 
Bulletin 310N, ““The Story of the 
NEG’ ATOR Spring.”’ We’ll send it im- 
mediately without cost. 


lak-sem-hiels 


fotolal-a¢- taheaielaet-mE-telalale| 


HUNTER SPRING COMPANY 
5 Spring Street, Lansdale, Pennsylvania 


(near Philadelphia) 


SPRINGS * STAMPINGS * TEST APPARATUS 
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AFFILIATE OF | 
GENERAL CERAMICS 
CORPORATION 


agnetic 
mplifiers -1nc 


_ announces its new 


VARIABLE 


SPEED DRIVE 


SIZE li — 
3/4, land 1-1/2 HP 


SIZE |— 
1/4, 1/3 and 1/2 HP 


Stepless, instant 
starting, compact, 
50:1 speed range, 
good regulation with- 
out tachometer, long 





life, virtually mainte- 





nance free service, low cost, 
fast response, reversibility, dynamic brake, local 
or remote control. Write for Bulletin SS580-5-55. 


Other MA) Products and Services 


Magnetic Servo Amplifiers 
Transi-Mag * Amplifiers 

Analog Computors 

Photoelectric Controls 

DC and AC Regulated Power Supplies 


Application engineering and conversion of tool ma- 
chines and production processes to automatic control. 


AME, 

Ere 
Magnetic Amplitiers +inc fy 
Tel. CYpress 2-6610 * 632 TINTON AVE., NEW YORK 55, N. Y. - d 


a ees 





New 
practical 
guide to 
casting 
selection 


Whether you're interested in the sand, permanent mold, or 
die casting of aluminum or magnesium alloys, you'll find this 
handy pocket manual a constant source of valuable on-the-job 
information. If you design castings or specify materials you'll be 
particularly interested in the 28 pages of graphs and tables on 
the casting characteristics of aluminum, conventional mag- 
nesium, and “premium” rare-earth-magnesium alloys. If you 
purchase castings, you'll appreciate the wealth of material on 
choosing among the various casting processes—the advantages 
and disadvantages of each. But the supply of these sturdy, ring- 
bound manuals is limited. Write for your copy NOW! 


MAGNESIUM ALLOYS: Complete data on conventional, 
“premium” (M.E.L.) alloys for sand, permanent mold, 
die casting. 


ALUMINUM ALLOYS: Detailed chemical, physical, and 
application data on the 37 most commonly used cast- 
ing alloys. 


AL-FIN AND FER-MAG: Why these molecular bond- 
ing processes are important to every user of light 
metal castings. 


PLUS: Sand, permanent mold, and die casting; choosing 
and designing for the proper casting method; light 
metals research and development; and others. 


ROLLE MANUFACTURING COMPANY 
311 Cannon Avenue 

Lansdale, Pennsylvania 

Gentlemen: 


Please rush me my personal copy of your new 57-page engineering manual, Aluminum And 
Magnesium Sand, Permanent Mold, And Die Casting” 


— VISIT US AT THE NATIONAL METAL EXPOSITION IN PHILADELPHIA, BOOTH 1620 —— 


38 
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WELDON 


FLUID METERING PUMPS 


Positive Displacement Rotor Type. For Industrial Applications, 
Aircraft Anti-Icing and Aircraft Fuel. 
Compact « Light Weight + Small Volume 


IT’S SO SIMPLE! 


The rotation of the rotor draws the fluid in through two passages, 
filling the cavities formed by the three lobes of the rotor. This 
fluid is sealed within these small cavities until it is forced through 
the two outlet holes by the floating blades. The flow may be 
kept uniformly divided through two outlet ports, or may be 
combined internally for passuge through a single port. 


STYLE A—Single inlet double outlet 
type aircraft pump 


STYLE F—Engine driven 
fuel pump 


STYLE C—Industrial pump 


Send for Weldon Manual and Catalog with detailed specifica- 
tions and installation drawings. 


5 


3000 WOODHILL 


ROAD: -+- CLEVELAND 4, OHIO 





EXON: each resin engineered for a specific problem 


EXON 470 


specifically for 


PROTECTIVE 
COATINGS 


Firestone ¢ 
iI 


ON 


With excellent adhesion to a wide 
variety of surfaces, plus unusual com- 
patibility characteristics, Exon 470 can 
significantly increase the versatility and 
improve the performance of any pro- 
tective coating. 


Exon 470 combines the best properties 
of many resins used in this field. This 
enables you to use one resin instead of 
a combination of several, with greater- 





than-ever efficiency, production econo- 
my, and simplified inventory. 


Exon 470 combines excellent 
grease and 


water, 

with 
stability to heat and light, and unusual 
resistance to weather and abrasion. This 
resin 


chemical resistance 


demonstrates once again how 
likely you are to find the specific remedy 
for your specific problem—in the grow- 


ing family of Firestone Exon resins. 


For complete information or technicai service on the entire line 


of Exon resins, call or write today. 


CHEMICAL SALES DIVISION 


FIRESTONE PLASTICS COMPANY, POTTSTOWN, PA., 
DIVISION OF FIRESTONE TIRE & RUBBER CO. 


DEPT. 6V 
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NEW 3-POINT EASY-TO-USE 


READER SERVICE 10 weve you 


_. . find out more about the New Materials and Components described 


. obtain copies of new catalog and bulletins 


. . . get more information about products advertised in this issue 


PRINT or TYPE your address on other side before mailing 


Now, one of these handy prepaid 
postcards will bring you more in- 





formation about any product adver- 
tised or mentioned editorially in 
this issue of Product Engineering. 


Here’s How to Use the Card 


For your copy of any new catalog or 
bulletin, circle key number in the 
space indicated. Bulletins are de 
scribed on pages 282 to 289. 


FIRST CLASS 


PERMIT NO. 64 
(Sec. 34.9 P.L.&R.) 
NEW YORK, N. Y 














To get more data about new Com- 
ponents, Materials and Parts fully 
described on pages 214 to 281, just 
circle the appropriate key number. 


To get more information about ad 
vertised products, circle the page 
number of the advertisement in 
which you are interested. If more 
than one advertisement is located 
on a single page, letters preceding 
number identify each advertisement. 
Key: T—Top; B—Bottom; R— 
Right; L—Left; TL—Top left; 
BL—Bottom left; TR—Top right; 
BR—Bottom right. 


PRODUCT ENGINEERING 
READER SERVICE DEPARTMENT 
330 WEST 42nd ST. 


BUSINESS REPLY CARD 
-4¢ POSTAGE WILL BE PAID BY- 
NEW YORK 36, N. Y. 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 











For specialized data . . . price, sizes 
avaliable, nearest source of supply, 
etc. . . . do not circle key number 
but indicate your needs in the space 
alloted at the bottom of the card. 
Use this space, too, if information 
about a specific product among 
several mentioned in an advertise- 
ment is desired. 





City & Stete 
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NEW PROD UCTS 33—Porous Fluorocarbon Filters 
— 34—Filter Cartridge of Glass Fibre 
e ee Description of these mew 35 nea Motor am 
. . ° . 36—Controlled Volume Pump 
engineering materials appear on pages 214 to 281. Circle key number for 3, oo Stosnetis Counter 


38—Five-Digit Electrical Counter 
more data. 39—Miniature Recording Counter 


1—Silicon Rectifiers 17—Precision Multi-Jaw Coupling re emg Rane 
2—Ball-Bearing Torque Limiter 18—Lattice-Type Vibration Mounting 

ss 42—-Photoelectric Control 
3—Perforations Reduce Valve Noise 19—Roller Chain Sprockets 43—Relays With Integral Rectifiers 
4—Centrifugal Snap Switch 20—Heavy Duty Vibration Mountings 44—Relay Operates at 10 Millisec 
5—High Torque Motor Weighs 18 Oz 31—Adjustable-Length Handles 45—Magnetic Motor Control Rela 
6—Seat Ring Replaced In Line 22—Filter-Lubricator for 3, § in. Pipe 46—Metal Enclosed Appliance Rela 
7—Printed Circuit Laminate 33—High Temperature Rotary Seal 47—Magnetic Motor Control Rela " 
8—Heating Elements of Glass Cloth 24—Aluminum Weatherproof Enclosure 48—Single-Actuated Dual tenon 
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ectronic Relay 

10—Hinged Gear Joint 3¢—Hydraulic O-Rings 50—Plunger Switch Handles To 20 Am 
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15—Extra-Heavy Duty Flexible Shaft 31—Two-Coll Magnetic Pulley a, a wore 


16—Gearless Differential 32—Oill-Free Air Pressure Pump AR becca Bene 


57—Watertight Switches 
58—Two-Pole Motor Controller 
PRINT or TYPE your address on other side before mailing 59—Adjustable Speed Drive 
60—Small Two-Circuit Limit Switch 
61—Fhp Motor Speed Control 
62—Motor Speed Control 
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4 4 4 8 65—Low-Range Pressure Transducers 
26-7 28-9 30 66—Motor Reduces Starting Shock 
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72—-Electric Motors of 1/6 to 1/12 HP 
73—Permanent-Magnet Motor 
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81—Reports Shaft Positions 
82—Perforated Tape Reader 
83—Eight-Position Rotary Switch 
84—Terminal Blocks 

85—Bladed Power Connectors 
86—Connectors for Leakproof Service 
87—Miniature Axial Blower 
88—Reinforced Plastic Cable Clamps 
89—Silicon Power Rectifier 
90—Miniature Power Resistor 
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164—-Shaped Tubing 
165—Chromium Plating 
166—Ball Screws 
167—Cold Forming 
168—Plug-in Components 


169—Bellows and Metal Hose 
170—-Miniature Bearings 
171—-Aluminum Alloys 
172—Heat Transfer Equipment 


174—Sequence Valves 
175—Stainless Steel 

17&—Electric Counters 
177-—Stepping Switches and Relays 
High Stability Resistors 








USE THIS SERVICE 


. to get your copies of new catalogs and Bulletins 


_. . for information on New Products listed in this issue 


. . . for more information about products advertised in this issue 








PRINT or TYPE your address before mailing 
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NEW YORK, N. Y. 
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NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 
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READER SERVICE DEPARTMENT 


PRODUCT ENGINEERING 
330 WEST 42nd ST. 


NEW YORK 36, N. Y. 


Requests for information made 
through Product Engineering Read- 
ers’ Service will be forwarded to the 
manufacturer as quickly as we can 
process them. If you write directly 
to the manufacturer, please identify 
advertisement by issue and page 
number to facilitate reply. 


a Dn eee 





Slo ltbieg-) Mere (e(-MB isle) (oe MME) || oMBalele MB tile) (ole MME-D Zs lest ceyelel FTE rile) (0) eF 


. 
repulsion induction motors, capacitor motors, direct current 
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proof... horizontal or vertical . . . for all phases, voltages and 
frequenotes .. . in single speed, multi-speed and variable . 


speed types .. . with or without flanges or other special fea- 
tures . ... with § types of gear reduction up to 432 to | ratio... 
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controlled variable speed units .. . with fluid drives .. . and 
for every type of mounting .. . Master has them all and so 
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motor drive for YOU. ae ’ Te ve 
. And all of these, the electric motors . . . the electric brakes 
the fluid drives .. . the gear reduction units . .. the variable HORSEPOWER 
speed drives . . . all are designed so they can be easily com- 
bined together to give you the RIGHT horsepower, the RIGHT 
shaft speed, the RIGHT mounting features in one compact 
power drive. 
That's the horsesense way to use horsepower whether you 


want '/g horsepower or 400 horsepower 








THE MASTER ELECTRIC COMPANY 
| DAYTON 1, OHIO 
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keyways splines and slots in these 


GRAMAIX pars 


are practically FREE! 


Because GRAMIX parts are pressed to 
shape rather than machined, all these keyways, slots and 
splines are in the die impression, so there is no machining 
cost. And the extra cost of dies is offset by the value of the metal 
saved. GRAMIX parts are made from metal powders compacted in presses 
and then sintered at high temperatures. Intricate shapes such as these can be 
held to tolerances as fine as .0005”. They can be oil-impregnated to provide self- 
lubrication. GRAMIX parts cost less than machined parts 
yet often outlast them. Write today for full details. 
OUR 101ST YEAR 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION © SAGINAW, MICHIGAN 





